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(54) ENERGY TRANSFER PIGMENT HAVING ENHANCED FLUORESCENCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject pigment 
represented by a specific formula and useful as a linker for 
increasing the effective transfer of energy between a donor pigment 
and an acceptor pigment in an energy transfer pigment. 
SOLUTION: This pigment is represented by the formula [the donor 
is a pigment capable of absorbing light having the first wavelength 
and responding to release excitation energy; the acceptor is a 
pigment capable of absorbing excitation energy released from the 
donor pigment and emitting fluorescence having the second 
wavelength; C(O) is carbonyl; Z1 is NH, S, O; R21 is a 1-5C alkyl 
bound to the donor pigment; R22 is an alkene, a diene, an alkyne, 
etc.; R28 is a functional group bound to the acceptor pigment]. 
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♦ NOTICES* 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1]A structural 



formula [Formula 1] 

o 




^^21 /R28 

Z\ R 22 >*ty*- 

(Among a formula, a donor is coloring matter which absorbs the light of the first wave, can answer and can release 
excitation energy, and) An acceptor absorbs the excitation energy released with donor coloring matter, It is coloring 
matter which can answer and can show a fluorescence by secondary wave length, and C (0) is a carbonyl group, Z| 
is chosen from the group which consists of NH r sulfur, and oxygen, and R 21 is the Cj_ 5 alkyl combined with donor 
coloring matter, R 22 is the substituent chosen from the group which consists of condensed ring structure combined 
with the five-membered ring and six membered-rings, or carbonyl carbons which has an alkene, diene, an alkyne, and 
at least one unsaturated bond, and the functional group to which R 2 g combines a linker with an acceptor pigment — 
containing — the energy transfer coloring matter which it has. 

[Claim 2]R 22 Cyclopentene, a cyclohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, isopyrrole, 
Isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, The energy transfer coloring matter according to claim 1 
which is a five-membered ring or six membered-rings which were chosen from a group which consists of pyridine, 
pyridazine. pyrimidine, PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene. 
[Claim 3]A linker is a structural formula. [Formula 2] 

0 o 
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The energy transfer coloring matter according to claim 1 which has (inside of formula and Z 2 is chosen from the 
group which consists of NH, sulfur, and oxygen, and R 2 9 is C^g alkyl). 
[Claim 4]A linker is a structural formula. [Formula 3] 




The energy transfer coloring matter according to claim 1 which ****. 

[Claim 5]The energy transfer coloring matter according to claim 1 whose donor coloring matter is a member of a 
xanthene class of coloring matter. 

[Claim 6]The energy transfer coloring matter according to claim 5 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 7]The energy transfer coloring matter according to claim 1 which is a member of a class of coloring matter 
chosen from a group which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an 
unsymmetrical benzo xanthene pigment 

[Claim 8]The energy transfer coloring matter according to claim 7 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 9]Donor coloring matter Carboxyfluorescein, 4, 7-dichlorofluorescein coloring matter, The energy transfer 
coloring matter according to claim 1 chosen from a group which consists of an unsymmetrical benzo xanthene 
pigment a rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, a N,N,N\N'-tetramethyl carboxy 
rhodamine, the carboxy R1 10, and the carboxy R6G. 



[Clfiim 10]/%i acceptor pigment 4,7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The energy transfer coloring matter 
according to claim 1 chosen from a group which consists of a N f N,N\N'-tetra methyl carboxy rhodamine, the carboxy 
R110, the carboxy R6G, a carboxy-X-rhodamine, and Cy5. 

[Claim 1 1]The energy transfer coloring matter according to claim 1 in which an acceptor pigment is chosen from a 
group which consists of DR110-2. DR6G-2, DTMR, and DROX. 
[Claim 12]A structural formula [Formula 4] 



\ 




C (O) is a carbonyl group among a formula — Y 1 and Y 2 — respectively — independent — hydroxyl. It is chosen 
out of the group which consists of oxygen, iminium, and amine, and Zj NH, It is chosen out of the group which 
consists of sulfur and oxygen, and independently R^ - R 17 , respectively Hydrogen, Fluoride, chlorine, bromine, 
iodine, carboxyl, alkyl, an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, 
substituted phenyl, and a contiguity substituent are mixed and form a ring, And it is chosen out of the group which 
consists of such combination, and R 21 is C^g alkyl, R 22 is the substituent chosen from the group which consists of 
condensed ring structure combined with the five-membered ring and six membered-rings, or carbonyl carbons which 
has an alkene, diene, an alkyne, and at least one unsaturated bond, the coloring matter which can absorb the 
excitation energy with which the acceptor was emitted by the member of the xanthene class of coloring matter 
including the functional group to which R 28 combines a linker with an acceptor pigment — it is — the energy 
transfer coloring matter which it has. 

[Claim 13]R 22 Cyclopentene, a cyclohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, 
isopyrrole, Isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, The energy transfer coloring matter according 
to claim 12 which is a five-membered ring or six membered-rings which were chosen from a group which consists of 
pyridine, pyridazine, pyrimidine. PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene. 
[Claim 14]Coloring matter is a structural formula. [Formula 5] 
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The energy transfer coloring matter according to claim 12 which has (inside of formula and Z 0 is chosen from the 



grrfup whicft consists of NH f sulfur, and oxygen, and R 29 is Cj.g alkyl). 
[Claim 15]A linker is a structural formula.[Formula 6] 




The energy transfer coloring matter according to claim 12 which 

[Claim 16]The energy transfer coloring matter according to claim 12 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 17]The energy transfer coloring matter according to claim 12 which is a member of a class of coloring matter 
chosen from a group which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an 
unsymmetrical benzo xanthene pigment 

[Claim 18]The energy transfer coloring matter according to claim 1 7 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 19]Donor coloring matter Carboxyfluorescein, 4, 7-dichloroftuorescein coloring matter, The energy transfer 
coloring matter according to claim 12 chosen from a group which consists of an unsymmetrical benzo xanthene 
pigment, a rhodamine, a carboxy rhodamine, a N.N.N'.N'-tetramethyl carboxy rhodamine, the carboxy R110, and the 
carboxy R6G. 

[Claim 20]The energy transfer coloring matter according to claim 19 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 21]An acceptor pigment 4,7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The energy transfer coloring matter 
according to claim 12 chosen from a group which consists of a N,N,N',N'-tetramethyl carboxy rhodamine, the 
carboxy R110, the carboxy R6G, a carboxy-X-rhodamine, and Cy5, 
[Claim 22]An acceptor is a general structural formula. [Formula 7] 




(Among a formula, Yj and Y 2 are chosen from the group which consists of hydroxyl, oxygen, iminium, and amine 
independently, respectively, and) Independently R^ - R 16 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, 
Carboxyl, alkyl, alkene, alkyne. sulfonate, and amino **. Ammonium, amide, nitril, alkoxy ** phenyl, substituted 
phenyl, It is chosen out of the group which consists of such combination, when a contiguity substituent is mixed and 



forfins a ring, Independently X 1 - X 5 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, Carboxyl, alkyl, alkene, 
alkyne, sulfonate, and amino **. when ammonium, amide, nitril, and an alkoxy ** contiguity substituent are mixed and 
form a ring, it is chosen out of the group which consists of such combination, and one of X 3 and the X 4 is combined 
with an R 2 g group — **** — the energy transfer coloring matter according to claim 12 which it has. 
[Claim 23]An acceptor pigment is a general structural formula. [Formula 8] 




(Among a formula, Rj - R 4 are chosen from the group which consists of hydrogen and alkyl independently, 

respectively, and) Or Rj, R 5 and R 2 , R 6 and R 3 , and Rg, It is made together [ the basis of R 4 and Rg ] by one or 

more, form a ring, and independently R 5 - R 10 , respectively Hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, 

alkyl, an alkene, An alkyne, sulfonate, a sulfone, amino ** ammonium, amide, It is chosen out of the group which 
consists of nitril, alkoxy ** phenyl, and substituted phenyl, Or it is made together [ R 5 - Rjq ] by two or more, and 

one or more rings are formed, Independently Xj, X3, and X 4 , respectively Hydrogen, fluoride, chlorine, Bromine, 
iodine, carboxyl, alkyl, an alkene. an alkyne, sulfonate, it is chosen out of a sulfone, amino ** ammonium, amide, nitril, 
or the group, alkoxy ** and others, and X 2 and X 5 are chlorine, and one of X 3 and the X 4 is combined with R 28 — 
**** — the energy transfer coloring matter according to claim 1 2 which it has. 

[Claim 24]The energy transfer coloring matter according to claim 23 whose ring formed of substituent Rg - Rjq is a 
five-rnembered ring, six membered-rings, or seven membered-rings. 

[Claim 25]The energy transfer coloring matter according to claim 23 which is made together [ a basis of R«j, R 5 and 
R 2 R 6 and R 3 , R g and R 4 , and Rg ] by one or more, and forms a five-membered ring, six membered-rings, or seven 
membered-rings. 

[Claim 26]The energy transfer coloring matter according to claim 23 chosen so that Rj-RjQ' x l- X 3- an ^ X4 may be 
equivalent to coloring matter chosen from a group which consists of DR1 10-2. DR6G-2, DTMR-2, and DROX-2. 
[Claim 27]A general structural formula [Formula 9] 




respectively — independent — hydroxyl. It is chosen out of the group which consists of oxygen, iminium, and amine, 
and independently R^-R^ and R^' - respectively Hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, 

an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted phenyl, and a 
contiguity substituent are mixed and form a ring, It is chosen out of the group which consists of such combination, 
and independently Xj-X 5 and Xj' - X 5 \ respectively And hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, 

an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, It is chosen out of the group which consists of 
such combination, when an alkoxy ** contiguity substituent is mixed and forms a ring, Are chosen so that it may be 
equivalent to the donor coloring matter which Yj, Y 2 , R^-R^g and Xj - X 5 absorb the light of the first wave, and 
can answer and can release excitation energy, and Y^, Y 2 \ Rj j ~ ~Rl6 anc ' *1 ^5* tne excitation energy released 
with donor coloring matter, [ absorb and ] It is chosen so that it may be equivalent to the acceptor pigment which 
can answer and can show a fluorescence by secondary wave length, and — X — ^ — and — X — ^ our _ 

~ — one — a ** — and — X — __ three — ' ~ and — X — four — ' — one — a ** — together ~ 

carrying out — having — energy — a donor — from — an acceptor pigment — transferring — having — as — a 
donor — an acceptor pigment — joining together — a linker — forming — the energy transfer fluorochrome which 
it has. 

[Claim 28]The energy transfer coloring matter according to claim 27 which has a main chain (this is less than nine 
atoms in length) with which a linker combines a donor with an acceptor. 

[Claim 29]A linker is general formula R25Z3C (0) (among a formula, by a X3 or X4 substituent, R 25 is the Cj_ 4 alkyl 
combined with donor coloring matter, and). Z3 is NH, O, or S, and C (0) is a carbonyl group — and an end carbonyl 
group — X 3 ' or X 4 ' — it is combined with an acceptor pigment by a substituent — **** — the energy transfer 
coloring matter according to claim 27 which it has. 

[Claim 30]A linker is general formula R25Z3C (0) (among a formula). R 2 eZ 4 C W) R 25 is the Cj_ 4 alkyl combined with 

donor coloring matter by a X3 or X 4 substituent R 2 g is C^ alkyl and independently Z3 and Z 4 , respectively NH, it 

is O or S and C (0) is a carbonyl group — and an end carbonyl group — X 3 ' or X 4 ' — it is combined with an 

acceptor pigment by a substituent — **** — the energy transfer coloring matter according to claim 27 which it 
has. 

[Claim 31]5 or 6 carboxy TMR-B-CF, 5, or 6 carboxy TMR-F-CF, 5 or 6 carboxy TMR-P-CF, 5, or 6 carboxy TMR- 
P-CF. 5 or 6 carboxy TMR-A-CF, 5, or 6 carboxy TMR-D-CF, 5 or 6 carboxy TMR-N-CF, 5, or 6 carboxy ROX-CF, 
CY5-CF, 5 or 6 carboxy TMR-gly-5AMF and 5, or 6 carboxy TMR-5AMF, An energy transfer fluorochrome chosen 
from a group which consists of 5 or 6 carboxy CF-B-TMR-2, 5 or 6 carboxy CFB-DR 110-2, 5 or 6 carboxy CFB- 
DR6g-2 and 5, or 6 carboxy CFB-DROX-2. 

[Claim 32]A nucleoside embellished so that it might be combined with an energy transfer fluorochrome, A reagent 
chosen from a group which consists of nucleoside monophosphate, nucleoside diphosphate, nucleoside triphosphate, 
an oligonucleotide, and an oligonucleotide analog, It is the reagent containing an energy transfer fluorochrome 
combined with a reagent labeled fluorescently, and an energy transfer fluorochrome is a structural formula. [Formula 



10} 
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(Among a formula, a donor is coloring matter which absorbs light of the first wave, can answer and can release 
excitation energy, and) An acceptor absorbs excitation energy released with donor coloring matter, It is coloring 
matter which can answer and can show a fluorescence by secondary wave length, and C (0) is a carbonyl group, Zj 

is chosen from a group which consists of NH, sulfur, and oxygen, and R 21 is the Cj_ 5 alky I combined with donor 

coloring matter, R 22 is the substituent chosen from a group which consists of condensed ring structure combined 

with a five-membered ring and six membered-rings, or carbonyl carbons which has an alkene, diene, an alkyne, and 
at least one unsaturated bond, and a functional group to which R 2 g combines a linker with an acceptor pigment — 

containing — a reagent containing coloring matter which it has labeled fluorescently. 

[Claim 33]R 22 Cyclopentene, a cyclohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, 

isopyrrole, Isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, The reagent according to claim 32 which are 
a five-membered ring or six membered-rings which were chosen from a group which consists of pyridine, pyridazine, 
pyrimidine, PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene and which was labeled 
fluorescently. 

[Claim 34]A linker is a structural formula. [Formula 1 1] 

Z, r£ \Zf^*tr:/#~ 

The reagent according to claim 32 which has (inside of formula and Z 2 is chosen from the group which consists of 
NH, sulfur, and oxygen, and R 29 is Cj_g alky I) and which was labeled fluorescently. 
[Claim 35]A linker is a structural formula. [Formula 1 2] 



The reagent according to claim 32 which **** and which was labeled fluorescently. 

[Claim 36]The reagent according to claim 32 whose donor coloring matter is a member of a xanthene class of 
coloring matter and which was labeled fluorescently. 

[Claim 37]The reagent according to claim 36 which is a member of a class of coloring matter chosen from a group 
which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine dye, and squaraine 
coloring matter and which was labeled fluorescently. 

[Claim 38]The reagent according to claim 32 which is a member of a class of coloring matter chosen from a group 
which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an unsymmetrical benzo 
xanthene pigment and which was labeled fluorescently. 

[Claim 39]Donor coloring matter Carboxyfluorescein, 4, 7-dichlorofluorescein coloring matter, The reagent according 
to claim 32 which is chosen from a group which consists of an unsymmetrical benzo xanthene pigment, a rhodamine, 
4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, a N,N,N\N'^tetramethyl carboxy rhodamine, the 
carboxy R1 10, and the carboxy R6G and which was labeled fluorescently. 

[Claim 40]An acceptor pigment 4,7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The reagent according to claim 32 which 
is chosen from a group which consists of a N,N,N',N'-tetramethyl carboxy rhodamine, the carboxy R1 10, the carboxy 
R6G, a carboxy-X-rhodamine, and Cy5 and which was labeled fluorescently. 

[Claim 41]The reagent according to claim 32 with which an acceptor pigment is chosen from a group which consists 
of DR1 10-2. DR6G-2, DTMR, and DROX and which was labeled fluorescently. 

[Claim 42]The reagent according to claim 32 which is chosen from a group which a reagent becomes from a guanine 
deoxyriboside, guanine deoxyriboside monophosphate, guanine deoxyriboside diphosphate, and guanine deoxyriboside 
triphosphate and which was labeled fluorescently. 

[Claim 43]The reagent according to claim 42 which is chosen from a group which a deoxy nucleotide becomes from 
deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 44]The reagent according to claim 32 which is chosen from a group which a reagent becomes from a dideoxy 
nucleoside, dideoxy nucleoside monophosphate, dideoxy nucleoside diphosphate, and dideoxy nucleoside 
triphosphate and which was labeled fluorescently. 

[Claim 45]The reagent according to claim 32 which is chosen from a group which a dideoxy nucleotide becomes 
from deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 46]The reagent according to claim 42 whose reagent is an oligonucleotide and which was labeled 




fluorescently. 

[Claim 47]The reagent according to claim 46 which has a three-dash terminal extensible when an oligonucleotide 
uses polymerase and which was labeled fluorescently. 

[Claim 48]It is the reagent characterized by comprising the following labeled fluorescently, and an energy transfer 
fluorochrome is a structural formula. 

A reagent chosen from a group which consists of a nucleoside, nucleoside monophosphate, nucleoside diphosphate, 

nucleoside triphosphate, an oligonucleotide, and an oligonucleotide analog which were embellished so that it might be 

combined with an energy transfer fluorochrome. 

An energy transfer fluorochrome combined with a reagent. 

[Formula 13] 
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C (O) is a carbonyl group among a formula — Yj and Y 2 — respectively — independent — hydroxyl. It is chosen 
out of a group which consists of oxygen, iminium, and amine, and Zj NH, It is chosen out of a group which consists 
of sulfur and oxygen, and independently - Rj 7 , respectively Hydrogen. Fluoride, chlorine, bromine, iodine, 
carboxyl, alkyl, an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted 
phenyl, and a contiguity substituent are mixed and form a ring, And it is chosen out of a group which consists of 
such combination, and R 21 is C 1-5 alkyl, R 22 is the substituent chosen from a group which consists of condensed 
ring structure combined with a five-membered ring and six membered-rings, or carbonyl carbons which has an 
alkene, diene, an alkyne, and at least one unsaturated bond, coloring matter which can absorb excitation energy with 
which an acceptor was emitted by member of a xanthene class of coloring matter including a functional group to 
which R 2fi combines a linker with an acceptor pigment — it is — a reagent containing coloring matter which it has 
labeled fluorescently. 

[Claim 49]R 22 Cyclopentene, a cyciohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, 
isopyrrole, Isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, The reagent according to claim 48 which are 
a five-membered ring or six membered-rings which were chosen from a group which consists of pyridine, pyridazine, 
pyrimidine, PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene and which was labeled 
fluorescently. 

[Claim 50]Coloring matter is a structural formula. [Formula 14] 




The reagent according to claim 48 which has (inside of formula and is chosen from the group which consists of 
NH, sulfur, and oxygen, and R 29 is alkyl) and which was labeled fluorescently. 
[Claim 51 ]A linker is a structural formula. [Formula 15] 

Z 2 
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The reagent according to claim 48 which **** and which was labeled fluorescently. 

[Claim 52]The reagent according to claim 48 which is a member of a class of coloring matter chosen from a group 
which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine dye, and squaraine 
coloring matter and which was labeled fluorescently. 

[Claim 53]The reagent according to claim 48 which is a member of a class of coloring matter chosen from a group 
which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an unsymmetrical benzo 
xanthene pigment and which was labeled fluorescently. 

[Claim 54]The reagent according to claim 53 which is a member of a class of coloring matter chosen from a group 
which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine dye, and squaraine 
coloring matter and which was labeled fluorescently. 

[Claim 55]Donor coloring matter Carboxyfluorescein, 4, 7-dichlorofluorescein coloring matter, The reagent according 
to claim 48 which is chosen from a group which consists of an unsymmetrical benzo xanthene pigment, a rhodamine, 
a carboxy rhodamine, a N.N.N'.N'-tetra methyl carboxy rhodamine, the carboxy R110, and the carboxy R6G and which 
was labeled fluorescently. 

[Claim 56]An acceptor pigment 4.7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The reagent according to claim 48 which 
is chosen from a group which consists of a N.N.N'.N'-tetramethyl carboxy rhodamine, the carboxy R1 10, the carboxy 
R6G, a carboxy-X-rhodamine, and Cy5 and which was labeled fluorescently. 



[Claim 57]/fo acceptor is a general structural formula. [Formula 16] 




(Among a formula, Y 1 and Y 2 are chosen from the group which consists of hydroxyl, oxygen, iminium, and amine 
independently, respectively, and) Independently - R 16 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, 
Carboxyl, alkyl, alkene, alkyne, sulfonate, and amino **. Ammonium, amide, nitril, alkoxy ** phenyl, substituted 
phenyl. It is chosen out of the group which consists of such combination, when a contiguity substituent is mixed and 
forms a ring, Independently X 1 - X 5 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, Carboxyl, alkyl, alkene, 

alkyne, sulfonate, and amino **. when ammonium, amide, nitril, and an alkoxy ** contiguity substituent are mixed and 
form a ring, it is chosen out of the group which consists of such combination, and one of X 3 and the X 4 is combined 
with an R 28 group — **** — the reagent according to claim 48 which it has and which was labeled fluorescently. 
[Claim 58]An acceptor pigment is a general structural formula. [Formula 1 7] 




(Among a formula, R 1 - R 4 are chosen from the group which consists of hydrogen and alkyl independently, 
respectively, and) Or R 1f R 5 and R 2 , R 6 and R 3 , and R 7 , It is made together [ the basis of R 4 and R 8 ] by one or 
more, form a ring, and independently R 5 - R 1f j, respectively Hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, 
alkyl, an alkene, An alkyne, sulfonate, a sulfone, amino ** ammonium, amide, It is chosen out of the group which 
consists of nitril, alkoxy ** phenyl, and substituted phenyl, Or it is made together [ R 5 - R 1Q ] by two or more, and 
one or more rings are formed, Independently Xp X 3> and X 4 , respectively Hydrogen, fluoride, chlorine. Bromine, 
iodine, carboxyl, alkyl, an alkene, an alkyne, sulfonate, it is chosen out of a sulfone, amino ** ammonium, amide, nitril, 
or the group, alkoxy ** and others, and X 2 and X 5 are chlorine, and one of X 3 and the X 4 is combined with R 28 — 
**** — the reagent according to claim 48 which it has and which was labeled fluorescently. 
[Claim 59]The reagent according to claim 58 which is chosen so that R^-R^n. x v X 3- and x 4 m «V D © equivalent to 
coloring matter chosen from a group which consists of DR1 10-2, DR6G-2, DTMR^2, and DROX-2 and which was 
labeled fluorescently. 

[Claim 60]The reagent according to claim 48 which is chosen from a group which a reagent becomes from a guanine 
deoxyriboside, guanine deoxyriboside monophosphate, guanine deoxyriboside diphosphate, and guanine deoxyriboside 
triphosphate and which was labeled fluorescently. 

[Claim 61]The reagent according to claim 60 which is chosen from a group which a deoxy nucleotide becomes from 
deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 62]The reagent according to claim 48 which is chosen from a group which a reagent becomes from a dideoxy 
nucleoside, dideoxy nucleoside monophosphate, dideoxy nucleoside diphosphate, and dideoxy nucleoside 
triphosphate and which was labeled fluorescently. 

[Claim 63]The reagent according to claim 48 which is chosen from a group which a dideoxy nucleotide becomes 
from deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 



[Claim 64]The reagent according to claim 48 whose reagent is an oligonucleotide and which was labeled 
fluorescently. 

[Claim 65]The reagent according to claim 64 which has a three-dash terminal extensible when an oligonucleotide 
uses polymerase and which was labeled fluorescently. 

[Claim 66]A nucleoside embellished so that it might be combined with an energy transfer fluorochrome, A reagent 
chosen from a group which consists of nucleoside monophosphate, nucleoside diphosphate, nucleoside triphosphate, 
an oligonucleotide, and an oligonucleotide analog, It is the reagent containing an energy transfer fluorochrome 
combined with a reagent labeled fluorescently, and an energy transfer fluorochrome is a structural formula. [Formula 
18] 




a formula ~ inside - Y - _ one _ — Y - _ one — ' Y two _ - and - Y - _ two _ — ' — 

respectively — independent — hydroxyl. It is chosen out of the group which consists of oxygen, iminium, and amine, 
and independently R^'R^g and R^' - R^', respectively Hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, 

an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted phenyl, and a 
contiguity substituent are mixed and form a ring, It is chosen out of the group which consists of such combination, 
and independently Xj~X 5 and Xj' - X 5 \ respectively And hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, 

an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, It is chosen out of the group which consists of 
such combination, when an alkoxy ** contiguity substituent is mixed and forms a ring, Are chosen so that it may be 
equivalent to the donor coloring matter which Yj, Y 2 , R^-Rig and X 1 " X 5 aDSOrb the 'Wit of the first wave, and 
can answer and can release excitation energy, and Yj', Y 2 \ R n — -R 16 ' and X^-Xg' the excitation energy released 

with donor coloring matter, [ absorb and ] It is chosen so that it may be equivalent to the acceptor pigment which 
can answer and can show a fluorescence by secondary wave length, and — X — _ ^ ree — and — X — four _ 

- — one — a ** — and — X — three — ' — and — X — four — ' — one — a ** — together — 

carrying out — having — energy — a donor — from — an acceptor pigment — transferring — having — as — a 
donor — an acceptor pigment — joining together — a linker — forming — the reagent containing the coloring 
matter which it has labeled fluorescently. 

[Claim 67]The reagent according to claim 66 which has a main chain (this is less than nine atoms in length) with 
which a linker combines a donor with an acceptor and which was labeled fluorescently. 

[Claim 68]A linker is general formula R25Z3C (0) (among a formula, by a X 3 or X 4 substituent, R 2 5 is the C^ alkyl 
combined with donor coloring matter, and). Z3 is NH, 0, or S, and C (0) is a carbonyl group — and an end carbonyl 
group — X3 1 or X 4 — it is combined with an acceptor pigment by a substituent — **** — the reagent according to 
claim 66 which it has and which was labeled fluorescently. 

[Claim 69]A linker is general formula R 25 Z 3 C (0) (among a formula). R 26 Z 4 C (O) R 25 is the C^ 4 alkyl combined with 

donor coloring matter by a X 3 or X 4 substituent, R 26 is Cj_ 4 alkyl and independently Z3 and 2 4 , respectively NH, it 

is 0 or S and C (O) is a carbonyl group — and an end carbonyl group — X 3 ' or X 4 ' — it is combined with an 

acceptor pigment by a substituent — **** — the reagent according to claim 66 which it has and which was labeled 
fluorescently. 



[Claim 70]#re the reagent characterized by comprising the following labeled fluorescently, and an energy transfer 
fluorochrome 5 or 6 carboxy TMR-B-CF, 5 or 6 carboxy TMR-F-CF, 5, or 6 carboxy TMR-P-CF, 5 or 6 carboxy 
TMR-P-CF, 5, or 6 carboxy TMR-A-CF, 5 or 6 carboxy TMR-D-CF, 5, or 6 carboxy TMR-N-CF, 5 or 6 carboxy 
ROX-CF, CY5-CF, 5 or 6 carboxy TMR-gly-5AMF and 5, or 6 carboxy TMR-5AMF, A reagent which is chosen from 
a group which consists of 5 or 6 carboxy CF-B-TMR-2, 5 or 6 carboxy CFB-DR 110-2, 5 or 6 carboxy CFB-DR6g- 
2 and 5, or 6 carboxy CFB-DROX-2 and which was labeled fluorescently. 

A reagent chosen from a group which consists of a nucleoside, nucleoside monophosphate, nucleoside diphosphate, 
nucleoside triphosphate, an oligonucleotide, and an oligonucleotide analog which were embellished so that it might be 
combined with an energy transfer fluorochrome. 
An energy transfer fluorochrome combined with a reagent 

[Claim 71]The reagent according to claim 70 which is chosen from a group which a reagent becomes from a guanine 
deoxyriboside, guanine deoxyriboside monophosphate, guanine deoxyriboside diphosphate, and guanine deoxyriboside 
triphosphate and which was labeled fluorescently. 

[Claim 72]The reagent according to claim 71 which is chosen from a group which a deoxy nucleotide becomes from 
deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 73]The reagent according to claim 70 which is chosen from a group which a reagent becomes from a dideoxy 
nucleoside, dideoxy nucleoside monophosphate, dideoxy nucleoside diphosphate, and dideoxy nucleoside 
triphosphate and which was labeled fluorescently. 

[Claim 74]The reagent according to claim 70 whose reagent is an oligonucleotide and which was labeled 
fluorescently. 

[Claim 75]The reagent according to claim 74 which has a three-dash terminal extensible when an oligonucleotide 
uses polymerase and which was labeled fluorescently. 

[Claim 76]A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer by which the sign was 
carried out extended by forming an oligonucleotide primer and a hybrid which were labeled fluorescently at least 
under existence of a kind of dideoxy nucleoside triphosphate and DNA polymerase is generated (the DNA 
polymerase). . Extend a primer by guanine deoxyriboside triphosphate until dideoxy nucleoside triphosphate which 
stops extension of a primer is taken in. It is the sequencing method of a nucleic acid sequence including determining 
arrangement of a nucleic acid sequence by separating an extended mixture of a primer and carrying out fluorometry 
of the generated mixture of a primer which was extended, Sequencing of the oligonucleotide primer labeled 
fluorescently is carried out, an oligonucleotide array of complementarity and an energy transfer fluorochrome 
combined with an oligonucleotide are included at a part of nucleic acid sequence which has a three-dash terminal 
extensible by polymerase, and an energy transfer fluorochrome is a structural formula. [Formula 19] 
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(Among a formula, a donor is coloring matter which absorbs light of the first wave, can answer and can release 
excitation energy, and) An acceptor absorbs excitation energy released with donor coloring matter. It is coloring 
matter which can answer and can show a fluorescence by secondary wave length, and C (O) is a carbonyl group, 
is chosen from a group which consists of NH f sulfur, and oxygen, and R 21 is the C^ 5 alkyl combined with donor 
coloring matter, R 22 is the substituent chosen from a group which consists of condensed ring structure combined 
with a five-membered ring and six membered-rings, or carbonyl carbons which has an alkene, diene, an alkyne, and 
at least one unsaturated bond, and a functional group to which R 2 3 combines a linker with an acceptor pigment — 
containing — a sequencing method of a having nucleic acid sequence. 

[Claim 77]A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer by which the sign was 
carried out extended by forming an oligonucleotide primer and a hybrid which were labeled fluorescently at least 
under existence of a kind of dideoxy nucleoside triphosphate and DNA polymerase is generated (the DNA 
polymerase). . Extend a primer by guanine deoxyriboside triphosphate until dideoxy nucleoside triphosphate which 
stops extension of a primer is taken in. It is the sequencing method of a nucleic acid sequence including determining 
arrangement of a nucleic acid sequence by separating an extended mixture of a primer and carrying out fluorometry 
of the generated mixture of a primer which was extended, Sequencing of the oligonucleotide primer labeled 
fluorescently is carried out, an oligonucleotide array of complementarity and an energy transfer fluorochrome 
combined with an oligonucleotide are included at a part of nucleic acid sequence which has a three-dash terminal 
extensible by polymerase, and an energy transfer fluorochrome is a structural formula. [Formula 20] 




C (O) is a carbonyl group among a formula — Y 1 and Y 2 — respectively — independent — hydroxyl. It is chosen 
out of a group which consists of oxygen, iminium, and amine, and Z 1 NH, It is chosen out of a group which consists 
of sulfur and oxygen, and independently R n - R 17 , respectively Hydrogen, Fluoride, chlorine, bromine, iodine, 
carboxyl, alkyl, an alkene. An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted 
phenyl, and a contiguity substituent are mixed and form a ring. And it is chosen out of a group which consists of 
such combination, and R 21 is Cj_ 5 alkyl, R 22 is the substituent chosen from a group which consists of condensed 
ring structure combined with a five-membered ring and six membered-rings, or carbonyl carbons which has an 
alkene. diene, an alkyne, and at least one unsaturated bond, coloring matter which can absorb excitation energy with 
which an acceptor was emitted by member of a xanthene class of coloring matter including a functional group to 
which R 28 combines a linker with an acceptor pigment — it is — a sequencing method of a having nucleic acid 
sequence. 

[Claim 78]A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer extended by forming a 
primer and a hybrid at least under existence of a kind of dideoxy nucleoside triphosphate labeled fluorescently and 
DNA polymerase is generated (the DNA polymerase). . Extend a primer by guanine deoxyriboside triphosphate until it 
is taken into a primer by which dideoxy nucleoside triphosphate which stops extension of a primer, and which was 
labeled fluorescently was extended. It is the sequencing method of a nucleic acid sequence including determining 
arrangement of a nucleic acid sequence by detecting a dideoxy nucleotide which was combined with a mixture in 
which an extended mixture of a primer was separated and an extended primer was separated, and which was labeled 
fluorescently, Dideoxy nucleoside triphosphate labeled fluorescently contains dideoxy nucleoside triphosphate and 
an energy transfer fluorochrome combined with dideoxy nucleoside triphosphate, and an energy transfer 
fluorochrome is a structural formula. [Formula 21] 
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(Among a formula, a donor is coloring matter which absorbs light of the first wave, can answer and can release 
excitation energy, and) An acceptor absorbs excitation energy released with donor coloring matter, It is coloring 
matter which can answer and can show a fluorescence by secondary wave length, and C (O) is a carbonyl group, Zj 
is chosen from a group which consists of NH, sulfur, and oxygen, and R 21 is the C^ alkyl combined with donor 
coloring matter, R 22 is the substituent chosen from condensed ring structure combined with a five-membered ring 
and six membered-rings, or carbonyl carbons which has an alkene, dlene, an alkyne, and at least one unsaturated 
bond, and a functional group to which R 2 g combines a linker with an acceptor pigment — containing — a sequencing 
method of a having nucleic acid sequence. 

[Claim 79]A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer extended by forming a 
primer and a hybrid at least under existence of a kind of dideoxy nucleoside triphosphate labeled fluorescently and 
DNA polymerase is generated (the DNA polymerase). . Extend a primer by guanine deoxyriboside triphosphate until it 
is taken into a primer by which dideoxy nucleoside triphosphate which stops extension of a primer, and which was 
labeled fluorescently was extended. It is the sequencing method of a nucleic acid sequence including determining 
arrangement of a nucleic acid sequence by detecting a dideoxy nucleotide which was combined with a mixture in 
which an extended mixture of a primer was separated and an extended primer was separated, and which was labeled 
fluorescently, Dideoxy nucleoside triphosphate labeled fluorescently contains dideoxy nucleoside triphosphate and 
an energy transfer fluorochrome combined with dideoxy nucleoside triphosphate, and the coloring matter is a 



structural formula. [Formula 22] 
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C (O) is a carbonyl group among a formula — Y 1 and Y 2 — respectively — independent — hydroxyl. It is chosen 

out of a group which consists of oxygen, iminium, and amine, and Zj NH, It is chosen out of a group which consists 

of sulfur and oxygen, and independently - R 17 , respectively Hydrogen, Fluoride, chlorine, bromine, iodine, 

carboxyl, alkyl, an alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted 
phenyl, and a contiguity substituent are mixed and form a ring, And it is chosen out of a group which consists of 
such combination, and R 2 | is alkyl, R 22 »s the substituent chosen from a group which consists of condensed 

ring structure combined with a five-membered ring and six membered-rings, or carbonyl carbons which has an 
alkene, diene, an alkyne, and at least one unsaturated bond, coloring matter which can absorb excitation energy with 
which an acceptor was emitted by member of a xanthene class of coloring matter including a functional group to 
which R 28 combines a linker with an acceptor pigment — it is — a sequencing method of a having nucleic acid 

sequence. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely, 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] this invention ~ a fluorochrome — it is related with energy 

transfer fluorochromes and those use in more detail 

[0002] 

[Description of the Prior Art]Various fluorochromes for carrying out the sign of the ingredient in a sample, and 
detecting it were developed. As for a fluorochrome, generally it is preferred to have a high quantum yield and a large 
absorbancy index, and, as a result, coloring matter can be used for detecting a little ingredients detected As for a 
fluorochrome, it is preferred to have the large Stoke shift (namely, difference of the wavelength on which coloring 
matter has maximum absorbance, and the wavelength on which coloring matter has the maximum luminescence), 
and, as a result, it is easily distinguished from the light source used for firefly luminescence exciting coloring matter. 
One class of the developed fluorochrome is an energy transfer fluorochrome. Generally, an energy transfer 
fluorochrome contains a donor fluorescent substance and an acceptor fluorescent substance. When a donor 
fluorescent substance and an acceptor fluorescent substance approach mutually, and it receives mutually and it is 
located in suitable orientation, the energy-emitting from a donor fluorescent substance is absorbed with an acceptor 
fluorescent substance, and an acceptor fluorescent substance is made to show a fluorescence in these coloring 
matter. So, it is important that the excited donor fluorescent substance can absorb the excitation energy of a donor 
fluorescent substance effectively, and the energy can be transferred effective in an acceptor fluorescent substance. 
Various energy transfer fluorochromes were indicated in document. For example, U.S. Pat No. 4,996,143, and WO 
95/21266 have indicated the energy transfer fluorochrome with which the donor fluorescent substance and the 
acceptor fluorescent substance are combined by the oligonucleotide chain. Lee and others and Nucleic Acids 
Research 20:10 2471-2483 (1992) by the 4-aminomethyl substituent of fluorescein. The energy transfer 
fluorochrome containing 5-carboxy rhodamine combined with 4'-am in om ethyl 5-carboxy fluorescein is indicated. 
[0003]Detection of the variety ingredient in the sample for which some diagnostic assays and analysis assay are 
developed, and these use a fluorochrome, For example, it is accompanied by flow cytometry (Lanier et al. and 
J.Immunol. 132 151-156 (1984)), chromosomal analysis (Gray and others, Chromosoma 739-37 (1979)). and DNA 
sequence determination. The target substance which it is desirable using simultaneously the group of two or more 
sorts of fluorochromes which can be decomposed in spectrum, and has them can detect simultaneously in a sample. 
[ than a kind ] [ more / as a result / assays / these ] The simultaneous detection of the variety ingredient in the 
sample which uses variety coloring matter shortens the time needed for detecting each ingredient in a sample 
continuously. In multigene seat DNA probe assay, use of the fluorochrome which can decompose a variety in 
spectrum decreases the number of the coils needed, simplifies an experiment protocol by that cause, and promotes 
manufacture of a use singularity kit. In automation DNA sequence determination, use of the fluorochrome which can 
decompose a variety in spectrum enables all the analysis of four bases in a single lane, increases a throughput 
rather than the monochrome method by that cause, and eliminates the indefinite element relevant to the 
electrophoretic mobility change within a lane. Connell and others and Biotechniques 5 342-348 (1 987), Prober and 
others and Science 238 336-341 (1987), Smith and others and Nature 321 674-679 (1986) and Ansorge and others, 
and Nucleic Acids Research 15 4593-4602 (1989). 

[0004]There are some difficulties relevant to obtaining the group of the fluorochrome for detecting the target 
substance of the variety in a sample simultaneously, especially the analysis which needs electrophoresis separation 
and processing by an enzyme, for example, DNA sequence determination. For example, it can be necessary to 
disassemble each coloring matter in the group in spectrum from other coloring matter. It is difficult for an emission 
spectrum to find out collection of the coloring matter disassembled in spectrum. If it becomes what, emission band 
half width typical to organic fluorescent dye will be about 40 to 80 NANOMETA (nm), and it will be because the 
width of an available spectrum is restricted by the excitation light source. The term of "spectrum decomposition" 
used for this Description about the group of coloring matter. The firefly luminescence bands of coloring matter fully 
differ, namely, it does not fully lap, The reagent with which coloring matter is combined, respectively, for example, 
polynucleotide, uses the usual optical detection system, For example, U.S. Pat No. 4,230,558, 4,81 1,218, By or 
Wheeless and others, pgs.21-76, and Flow Cytometry:Instrumentation and Data Analysis (Academic Press, New 
York, 1 985). It means that it can distinguish based on the fluorescent signal produced with each coloring matter 
using systems which are illustrated by the indicated system, such as a group of a band pass filter and a photo- 
multiplier, an electric charge coupling device, and spectrograph. 



[0005]The fluorescent signal of each coloring matter needs to be strong enough so that each ingredient can detect 
by sufficient sensitivity. For example, in DNA sequence determination, the sample charge which increased cannot 
serve as a guarantee of low fluorescence efficiency (Pringle and others, DNA CoreFacilities Newsletter, and 1 15-21 
(1988)). Generally the fluorescent signal produced with coloring matter is the maximum, when coloring matter is 
excited by the absorbance maximum. So, as for each coloring matter, being mostly excited by the absorbance 
maximum is preferred It is a thing relevant to use of the group of coloring matter for which, as for another difficulty, 
coloring matter generally does not have the same absorbance maximum. When the group of coloring matter which 
does not have the same absorbance maximum is used, an agreement arises between the low sensitivity produced 
from the high cost relevant to preparing many light sources for exciting each coloring matter by the absorbance 
maximum, and each coloring matter not being excited by the absorbance maximum. In addition to the above- 
mentioned difficulty, the electric charge of coloring matter, molecular size, and conformation must not carry out an 
adverse effect to the electrophoretic mobility of fragmentation. Fluorochromes need to be the chemicals used for 
producing or operating fragmentation, for example, a DNA synthesis solvent, a reagent, buffer solution, polymerase 
enzyme, a ligase enzyme, etc. and conformity. In the field of 4 color DNA sequence determination, only the group 
with few fluorochromes was especially developed for the restraint at many of times of developing the group of 
coloring matter for a multicolor use. Connell and others and Biotechniques 5 342-348 (1987), Prober and others, 
Science 238336-341 (1987) and Smith and others, and Nature 321 674-679 (1986). 

[0006]One class of the fluorochrome understood that a multicolor use is useful is rhodamine coloring matter 
(TAMRA), for example, a tetramethyl rhodamine, the rhodamine X (ROX), rhodamine 6G (R6G), the rhodamine 110 
(R110), etc. U.S. Pat No. 5,366,860. Especially rhodamine coloring matter is attractive about a fluorochrome. If it 
becomes what, (1) rhodamine will be light stability from fluorescein typically, (2) A rhodamine sign dideoxy nucleotide 
is a substrate good to thermal stability polymerase enzyme, and it is because the emission spectrum of (3) 
rhodamine coloring matter is remarkable to the red (high wavelength) of fluorescein. Especially in the situation of a 
multiplex detecting method, one fault relevant to the rhodamine coloring matter which may be obtained now is a 
comparatively large emission spectrum of rhodamine coloring matter. This large emission spectrum restricts the 
spectral resolution between near coloring matter on a spectrum, and makes difficult the multicomponent analysis of 
such a coloring matter combination. The second fault relevant to the rhodamine coloring matter which may be 
obtained now, Those absorption spectra are not suiting the wavelength of the solid-state frequency two-times 
green diode laser which may be obtained now, for example, the neodymium solid-state YAG laser which has a 
luminescence line at about 532 nm. It is dramatically advantageous to use such laser because of use with those 
compact sufficient sizes, long service life, and efficiency of an output. 

[0007]An energy transfer fluorochrome has some features which make them attractive to the use in the 
simultaneous detection, for example, the DNA sequence determination, of a variety target substance in a sample. 
For example, a monochrome donor fluorescent substance can be used in the group of an energy transfer 
fluorochrome so that each coloring matter may have strong absorption on common wavelength. It may be then 
generated by changing an acceptor fluorescent substance in energy transfer coloring matter by a series of energy 
transfer coloring matter which has the firefly luminescence which can be decomposed in spectrum. An energy 
transfer fluorochrome gives the effective larger Stoke shift than a non-energy transfer fluorochrome. This is 
because the Stoke shift about an energy transfer fluorochrome is based on the difference of the wavelength to 
which a donor fluorescent substance absorbs light to the maximum, and the wavelength on which an acceptor 
fluorescent substance emits light to the maximum. Generally, the request to the fluorochrome which has a big 
Stokes shift consists. It depends for the sensitivity of the assay which uses a fluorochrome on the strength of the 
fluorescent signal produced by the fluorochrome. So, the request to the fluorochrome which has a strong 
fluorescent signal consists. The fluorescent signal strength of these coloring matter is dependent on how an 
acceptor fluorescent substance absorbs the energy-emitting of a donor fluorescent substance effectively about an 
energy transfer fluorochrome. This is dependent on various variables which include contiguity of the donor 
fluorescent substance to an acceptor fluorescent substance, and the orientation of the donor fluorescent substance 
to an acceptor fluorescent substance in order. So, the request to an energy transfer fluorochrome [ as / whose 
orientation of a donor fluorescent substance and an acceptor fluorescent substance is what is effectively 
transferred to energy between a donor fluorescent substance and an acceptor fluorescent substance ] consists. 
[0008] 

[Means for Solving the Problem]This invention relates to a linker for combining donor coloring matter with an 
acceptor pigment in an energy transfer fluorochrome. This invention relates to an energy transfer fluorochrome 
which has the reinforced fluorescence. This invention relates to a kit in which the directions for a reagent containing 
energy transfer coloring matter of this invention, coloring matter, and a reagent coloring matter, and a reagent are 
contained. One linker of this invention for combining donor coloring matter with an acceptor pigment in an energy 
transfer fluorochrome, General structuraHbrmula R^ZjC (O) R 2 2^28 wri ich is explained below (among a formula) 
R 2 j is the C^g alkyl combined with donor coloring matter, C (O) is a carbonyl group and 2 1 is NH, sulfur, or oxygen, 
a functional group to which R 22 is the substituent combined with carbonyl carbons which may be an alkene, diene, 
an alkyne, a five-membered ring that has at least one unsaturated bond, six membered-rings, or condensed ring 
structure, and R 28 combines a linker with an acceptor pigment — containing — it has. 
[0009] 

[Formula 23] 



[0010]R 2 3 groups used into a linker may be all bases known for this industry that can use an R 22 group for 

combining with an acceptor pigment. Typically, an R 2 g group will be combined with the benzene ring of an acceptor 

pigment or other aromatic ring structures. R 2 g in the benzene ring of an acceptor pigment, or other aromatic ring 

structures So, an electrophile functional group, For example, carboxylic acid, acid halide, sulfonic acid, ester, 
aldehyde, Thio, disulfide, an isothiocyanate, an isocyanate, sulfonyl halide, It is preferred to be formed by forming 
maleimide, hydroxysuccinimide ester, halo acetyl, hydroxysulfosuccinimide ester, imidester, hydrazine, azide 
nitrophenyl, and azide. An R 22 group can be then added to an acceptor pigment in front of combination of donor 

coloring matter to an R 22 group, or in the back by making an electrophile agent of an acceptor pigment react to a 

nucleophilic object, for example, amino ** hydroxyl, or a sulfhydryl nucleophllic object. 
[0011] 

[Embodiment of the lnvention]For example, in the embodiment explained below, a linker is general structura Mbrmula 
R 21 Z 1 C (0) (among a formula). ^22^29^2^ ^ ^21 an< * ^22 are as above-mentioned, Zj and Z 2 are NH, sulfur, or 
oxygen independently, respectively, R 29 is Cj_ 5 alkyl, and an end carbonyl group is combined with the ring structure 
of an acceptor pigment — **** — it has. In change whose Z 2 is nitrogen, a C(0) R22^29^2 su ^ )Un ' t forms an amino 
acid subunit. 
[0012] 

[Formula 24] 
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[001 3]A linker may be generated by the reaction of an activation carbonyl group (NHS ester), an amine group and 
hydroxyl, or a thiol group in this embodiment. The mechanism of others of the variety for combining an R 22 group 

with an acceptor pigment can be considered, and having intention of entering within the limits of this invention 
attracts attention. As a special example of the five-membered ring which can be used as R 22 in a linker, or six 

membered-rings, Cycfopentene, a cyclohexene, a cyclopentadiene, cyclohexadiene, Although a franc, thiofuran, 
pyrrole, isopyrrole, isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, pyridine, pyridazine, pyrimidine, 
PURAJIN, and oxazine are mentioned, it is not limited to these. Although indene, benzofuran, thionaphthene, Indore, 
and naphthalene are mentioned as an example of condensed ring structure, it is not limited to these. The desirable 
embodiment of this linker is a case where R 21 and R 29 are methylene, and Z 1 and Z 2 are NH(s), and R 22 is benzene, 

as shown below. 
[0014] 

[Formula 25] 




[001 5]One class of the energy transfer fluorochrome of this invention contains in 4' ring position the donor coloring 

matter which has the following xanthene ring structure. 

[0016] 

[Formula 26] 




[0017]Among a formula, and Y 2 are made separate, and are hydroxyl, oxygen, iminium, or amine, and, as for 



4 » 

iminium and amine, it is preferred that they are iminium of the third class or amine. R^-R^y may be alt substituents 
that are the energy transfer coloring matter and conformity of this invention, and in order that R^-R^ may change 

the spectral characteristics and the mobility characteristic of coloring matter, that it may change widely attracts 
attention. According to this embodiment, energy transfer coloring matter contains the acceptor pigment which 
absorbs the excitation energy released with donor coloring matter again, answers and shows a fluorescence by 
secondary wave length. Energy transfer coloring matter contains the linker which combines donor coloring matter 
with an acceptor pigment In one change of this embodiment of energy transfer coloring matter, a linker is general 
structural-formula R 21 Z<|C (O) R22 R 28 ( amon 6 a formula) as mentioned above. R 21 is the alkyl combined at 
least with 4' of xanthene donor coloring matter, C (0) is a carbonyl group and Z 1 is NH, sulfur, or oxygen, the 
functional group to which R 22 is the substituent combined with the carbonyl carbons which may be an alkene, diene, 

an alkyne, a five-membered ring that has at least one unsaturated bond, six membered-rings. or condensed ring 
structure, and R 28 combines a linker with an acceptor pigment — containing — it has. In another change of this 

embodiment of energy transfer coloring matter, a linker is general structural-formula R^ZjC ^ (among a formula) 
as mentioned above. R 22 R 2 gZ 2 C (0) R 21 and R 22 are as above-mentioned, Z 1 and Z 2 are NH, sulfur, or oxygen 
independently, respectively, R 29 is Cj^ alkyl, and an end carbonyl group is combined with the ring structure of an 
acceptor pigment — **** — it has. In change which is nitrogen, Z 2 is ~C (0). R 2 2 R 29^2" f° rms an amino acid 
subunit. In another desirable change of this embodiment of energy transfer coloring matter, a linker is a case where 
R 21 and R 29 are methylene, and Z 1 and Z 2 are NH(s), and R 22 is benzene, as shown below. 



[0018] 

[Formula 27] 
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[0019]Donor coloring matter may be a member of the class of the coloring matter whose R 17 is phenyl or 
substituted phenyl by necessity. When Yj is hydroxy!, Y 2 is oxygen and R 17 is phenyl or substituted phenyl, the 
coloring matter is a member of the fluorescein class of coloring matter. When Yj is amine, Y 2 is iminium and R 17 is 
phenyl or substituted phenyl, the coloring matter is a member of the rhodamine class of coloring matter. According 
to this embodiment, an acceptor pigment may be a member of the xanthene class of coloring matter, a cyanine 
class, a phthalocyanine class, and a squaraine class by necessity. In another embodiment, an energy transfer 
fluorochrome is a general structural formula. [0020] 
[Formula 28] 




[0021 ]It has the donor coloring matter and the acceptor pigment which *♦**. Among a formula, Y 1 and Y 2 are made 
separate, and are hydroxyl, oxygen, iminium, or amine, As for iminium and amine, it is preferred that they are iminium 
of the third class or amine, and Ru~Ri 7 are all substituents that are the energy transfer coloring matter and 
conformity of this invention, this operative condition — if it depends like, it will be explained below — as — a linker 
— each X 3 substituent of donor coloring matter and an acceptor pigment, and a X 4 substituent — it is preferably 
combined with the X 3 substituent of donor coloring matter and an acceptor pigment by one. In this embodiment, a 
linker is short and it is preferred that it is/or hard. It is because it turned out that this increases transition of the 
energy between donor coloring matter and an acceptor pigment when becoming what. 
[0022] 

[Formula 29] 
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[0023]The donor coloring matter whose energy transfer fluorochrome Is a member of the xanthene class of coloring 
matter in another embodiment, The xanthene class of the coloring matter which absorbs the excitation energy 
released with donor coloring matter, can answer and can show a fluorescence by secondary wave length. The linker 
which combines with an acceptor pigment the acceptor pigment which is a member of a cyanine class, a 
phthalocyanine class, and a squaraine class, and donor coloring matter is included. According to this embodiment, an 
acceptor has the luminescence maximum larger than about 600 nm or larger at least about 100 nm than the 
absorbance maximum of donor coloring matter. It adds to the above-mentioned new energy transfer fluorochrome, 
and this invention relates to the fluorescence reagent which contains an energy transfer fluorochrome again. 
Generally, these reagents can combine the energy transfer coloring matter of this invention, and contain all the 
molecules or substances that can be used for detecting existence of a reagent based on the fluorescence of energy 
transfer coloring matter. The fluorescence reagent containing the nucleoside or mono- di- or the triphosphate 
nucleotide by which set like 1 operative condition and the sign was carried out by the energy transfer fluorochrome 
is provided. A nucleotide may be a deoxy nucleotide which can be used for preparation of a coloring matter sign 
oligonucleotide, for example. A nucleotide may be a dideoxy nucleoside which can be used for coloring matter 
terminator sequencing, for example. In another embodiment, a fluorescence reagent contains the oligonucleotide by 
which the sign was carried out by the energy transfer fluorochrome. These reagents can be used for coloring matter 
primer sequencing, for example. 

[0024]This invention relates to a method of using energy transfer coloring matter and a reagent of this invention. 
Set like 1 operative condition and the method generates an oligonucleotide of different size of a series by which the 
sign was carried out with energy transfer coloring matter of this invention, It includes detecting an oligonucleotide 
which separated a series of oligonucleotides by which the sign was carried out based on size, and was separated 
based on fluorescence of energy transfer coloring matter and by which the sign was carried out. This method sets 
like 1 operative condition, and an extended mixture of a primer by which the sign was carried out Deoxy nucleotide 
triphosphate, And a nucleic acid sequence is generated by forming an oligonucleotide primer and a hybrid at least 
under existence of a kind of dideoxy nucleotide triphosphate by which the coloring matter sign was carried out, and 
DNA polymerase. DNA polymerase can be used for extending a primer by deoxy nucleotide triphosphate until 
dideoxy nucleotide triphosphate which stops extension of a primer is taken in. Once it stops, an extended mixture of 
a primer will be separated and it will be detected based on fluorescence of coloring matter of a dideoxy nucleoside. 
In change of this embodiment, four sorts of different dideoxy nucleotide triphosphate labeled fluorescently, That is, 
dideoxy cytosine triphosphate labeled fluorescently, dideoxy adenosine triphosphate labeled fluorescently, dideoxy 
guanosine triphosphate labeled fluorescently. and dideoxy thymidine triphosphate labeled fluorescently are used.In 
another embodiment of this method, an oligonucleotide primer is labeled fluorescently contrary to guanine 
deoxyriboside triphosphate. This invention relates to a kit containing coloring matter and a reagent for making a 
DNA sequence decision using coloring matter and a reagent of this invention. 

[0025]I. Energy transfer coloring matter linker this invention of this invention relates to a new linker for combining 
donor coloring matter with an acceptor pigment in an energy transfer fluorochrome. This invention relates to an 
energy transfer fluorochrome containing these linkers. It turned out that these linkers increase effective transition 
of energy between donor coloring matter and an acceptor pigment in energy transfer coloring matter. General 
structural-formula I^ZjC (O) R 2 2 R 28 one ,inker of *' 8 ' nvention f or combining donor coloring matter with an 



acceptor pigment in an energy transfer fluorochrome is explained to be below (among a formula) R 21 is the Cj_ 5 

alkyl combined with donor coloring matter, C (O) is a carbonyl group and Zj is NH, sulfur, or oxygen, a functional 

group to which R 2 2 is a substituent including condensed ring structure combined with a five-membered ring which 

has an alkene, diene, an alkyne, and at least one unsaturated bond and six membered-rings, or carbonyl carbons, and 
R23 combines a linker with an acceptor pigment — containing — it has. 

[0026] 

[Formula 30] 

O 

[0027]A linker is general structura formula ^l^-fi (O) (among a formula) so that this linker may set like 1 
operative condition and it may be explained below. R22 R 29 Z 2 C ^) R 2 i and R 22 are as above-mentioned, Z 1 and Z 2 
are NH, sulfur, or oxygen independently, respectively, R29 is Cj_ 5 alkyl, and an end carbonyl group is combined with 
a ring structure of an acceptor pigment — **** — it has. In change whose Z 2 is nitrogen, a C(0) R 22 R 2 gZ 2 su ^ un 't 
forms an amino acid subunit. 
[0028] 

[Formula 31] 
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[0029]As a special example of the five-membered ring which can be used as R 22 in a linker, or six membered-rings, 

Cyclopentene, a cyclohexene, a cyclopentadiene, cyclohexadiene, Although a franc, thiofuran, pyrrole, isopyrrole, 
isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, pyridine, pyridazine, pyrimidine, PURAJIN, and oxazine 
are mentioned, it is not limited to these. Although indene, benzofuran, thionaphthene, Indore, and naphthalene are 
mentioned as an example of condensed ring structure, it is not limited to these. The desirable embodiment of this 
linker is a case where R 2 j and R 29 are methylene, and Z 1 and Z 2 are NH(s), and R 22 is benzene, as shown below. 
[0030] 

[Formula 32] 
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[0031]Linker which can use Table 3 into the linker of this invention - C (0) R 22 " The example of a subunit is shown. 
II. The energy transfer coloring matter of this invention absorbs the light of the first wave to the general energy 
transfer coloring matter of this invention . The linker which combines with an acceptor pigment the acceptor pigment 
which absorbs the excitation energy released with the donor coloring matter which answers and releases excitation 
energy, and donor coloring matter, can answer and can show a fluorescence by secondary wave length, and donor 
coloring matter is included. Such molecular structure not only includes the shown exact electronic structure, but it 
has intention of including all those resonating structures and protonation states about all the molecular structure 
shown in this Description. One class of the energy transfer fluorochrome of this invention contains the linker which 
is a member of the group of the linker indicated in the donor coloring matter, the acceptor pigment, and Section I 
which are the members of the xanthene class of coloring matter. The xanthene pigment used for this Description is 
a general structural formula. [0032] 
[Formula 33] 




[0033]AII the molecules which **** are included. Among a formula, and Y 2 are made separate, and are hydroxyl, 
oxygen, iminium, or amine, and, as for iminium and amine, it is preferred that they are iminium of the third class or 



amine. When Yj is hydroxy I, Y 2 is oxygen and R 17 is phenyl or substituted phenyl, the coloring matter is a member 
of the fluorescein class of coloring matter. And Y-j is amine, when Y 2 is iminium and R^ 7 is phenyl or substituted 
phenyl, the coloring matter is a member of the rhodamine class of coloring matter. R^-R^ may be all substituents 
that are the energy transfer coloring matter and conformity of this invention, and in order that Rfj~Rl7 ma y change 
the spectral characteristics and the mobility characteristic of coloring matter, that it may change widely attracts 
attention. The number shown in the ring structure shows at least 4' of xanthene ring structure. About the energy 
transfer coloring matter of this invention in which the linker is combined at least with 4' of xanthene ring structure, 
an R^4 subunit is equivalent to a linker. As an example of an R^-Rjy substituent, hydrogen, fluoride, chlorine, 

bromine, When iodine, carboxyl, alkyl, an alkene, an alkyne, sulfonate, amino ** ammonium, amide, nitril, alkoxy ** 
phenyl, substituted phenyl, and a contiguity substituent are mixed and form a ring, such combination is mentioned, 
but it is not limited to these. Setting like 1 operative condition, R 15 and R 16 are mixed and form substitution or a 

non-substituted benzene ring. This class of a xanthene pigment is called an unsymmetrical-among this Description 
benzo xanthene pigment, It is indicated to U.S. patent application 08th for which Scott C.Benson and others applied 
on April 1, 1996 / No. 626,085 (Title of invention: unsymmetrical benzo xanthene pigment), and this patent is 
included in this Description as reference. In another embodiment, R 17 is a general formula. [0034] 

[Formula 34] 




[0035]It is phenyl or substituted phenyl which ***♦. As substituent X^Xg of a phenyl ring, hydrogen, fluoride, 

chlorine, Such combination is mentioned, when bromine, iodine, carboxyl, alkyl, an alkene, an alkyne, sulfonate, amino 
** ammonium, amide, nitril, and an alkoxy ** contiguity substituent are mixed and form a ring. It sets like 1 operative 
condition and he is a member of the class of the coloring matter whose Y 1 is amine, whose Y 2 is iminium and whose 
X2 and X 5 are chlorine by whom donor coloring matter is called 4,7in this Description-dichloro rhodamine coloring 

matter. The coloring matter which enters in the 4,7-dichloro rhodamine class of coloring matter, and those 
composition are indicated to U.S. patent application 08th for which it applied on this Description and June 27, 
1996 / No. 672,196 (Title-of-invention Title of invention: 4,7-dichloro rhodamine coloring matter), This patent is 
included in this Description as reference. 

[0036]Alkyls used here are [ tert-/ a straight chain and a branching hydrocarbon portion, i.e., methyl, ethyl, propyl, 
isopropyl, and ]. tert-[ butyl, isobutyl, sec-butyl, neopentyl one, and ] Pentyl etc. are expressed. Although 
substituted alkyl contains hydroxy ** amino ** thio, cyano, nitro, sulfo, etc., an alkyl part replaced by any one of the 
various substituents which are not limited to these is expressed. Halo alkyl expresses one or more halogen atom 
substituents and substituted alkyl which usually has fluoro, chloro, bromo, or iodo. An alkene expresses hydrocarbon 
whose non-double bond carbon one or more of the carbon-carbon bondings are double bonds, and is alkyl or 
substituted alkyl. As for an alkyne, one or more of the carbon are combined by a triple bond, and non-triple bond 
carbon expresses hydrocarbon which is an alkyl part or a substituted alkyl portion. Sulfonate expresses a portion 
(the mono- and a di-salt are included), for example, sodium sulfonate, containing a sulfur atom combined with three 
oxygen atoms, potassium sulfonate, disodium sulfonate, etc. A hydrogen atom of two amino **, an alkyl part, or a 
portion containing a nitrogen atom combined with all such combination is expressed. The double bond of the amide 
is carried out to an oxygen atom, and it expresses a portion containing a carbon atom by which the single bond was 
carried out to an amino portion. Nitril expresses a portion containing a carbon atom by which the triple bond was 
carried out to a nitrogen atom. A portion containing an alkyl part by which the single bond was carried out to alkoxy 
********** j s expressed. Aryl is single or expresses much phenyl or substituted phenyl, for example, benzene, 
naphthalene, anthracene, biphenyl, etc. 

[0037]R 11 - R 17 may be the connecting parts which can use energy transfer coloring matter for combining with a 
reagent, for example, a nucleotide, a nucleoside, or an oligonucleotide independently again, respectively. As an 
example of a connecting part, when a complementary functional group is always amine, an isothiocyanate, sulfonyl 
chloride, 4,6-dichloro thoriadinyl amine, succinimrdyl ester, or other activity carboxylate is mentioned. As for bond 
groups, when a complementary functional group is always the sulfhydryl, it is preferred that they are maleimide, halo 
acetyl, or an iodoacetamide. Refer to R.Haugland, Molecular Probes Handbook of Fluorescent Probes and Research 
Chemicals, Molecular probes, Inc. (1992) . Especially, in a desirable embodiment, as shown in drawing 1 , Bond groups 
is the activation NHS ester generated from one carboxyl group of donor coloring matter or acceptor pigments which 
can generate an oligonucleotide primer by which was made to react to aminohexyholigomer and the coloring matter 
sign was carried out. An energy transfer fluorochrome of this embodiment contains a linker which combines with an 
acceptor pigment an acceptor pigment which absorbs excitation energy released with donor coloring matter again, 



can answer and can show a fluorescence by secondary wave length, and donor coloring matter. In the first class of 
energy transfer coloring matter, a linker is a member of a class of a linker indicated in Section I, and is combined 
with donor coloring matter at least by 4' of xanthene ring structure. Energy transfer coloring matter of this first 
class shows fluorescence strength reinforced as compared with an energy transfer fluorochrome (in this case, 
combination between donor acceptor pairs differs) which has the same acceptor fluorescent substance itself and 
donor acceptor pair. As for this invention, donor coloring matter and an acceptor pigment are general structural 
formulae, respectively. [0038] 
[Formula 35] 




[O039]It is related with the second class of the energy transfer fluorochrome which has (the inside of a formula, Yj, 
Y 2 , and X-j - X 5 are as having been specified previously). A linker is combined with donor coloring matter 

and an acceptor pigment in this class of coloring matter by one of each X 3 substituent of donor coloring matter and 
an acceptor pigment, and the X 4 substituents. 
[0040] 

[Formula 36] 
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[0041]A linker is combined with donor coloring matter and an acceptor pigment by each X3 substituent of donor 
coloring matter and an acceptor pigment in the desirable embodiment of this class of coloring matter. In this class of 
coloring matter, a linker is short and it is preferred that it is/or hard. It is because it turned out that this increases 
transition of the energy between donor coloring matter and an acceptor pigment when becoming what. This 
invention relates to the third class of the energy transfer fluorochrome whose acceptor pigment is a member of the 
4,7-dichloro rhodamine class of coloring matter, and the coloring matter is a general structural formula. [0042] 
[Formula 37] 




[0043]It ****. Independently - R 4 among a formula, respectively Hydrogen, alkyl, or Rj and R 5> When R 2 , Rg and 
R3. Rg and R^, and Rg are mixed and form a ring, Are such combination and independently R5 - R^q, respectively 

And hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, an alkene, An alkyne, sulfonate, a sulfone, amino ** 
ammonium, amide, When nitril, alkoxy ** phenyl, substituted phenyl, or a contiguity substituent is mixed and forms a 
ring, Are such combination and independently Xj, X 3 , and X4, respectively And hydrogen, Fluoride, chlorine, bromine, 
iodine, carboxyl, alkyl, an alkene, When alkyne, sulfonate, sulfone, amino ** ammonium, amide, nitril, or alkoxy ** or a 
contiguity substituent is mixed and forms a ring, it is such combination and X 2 and Xg are chlorine. About Rj-R^q, 

X3, and X4, Rj, R 5 and R 2 , Rg and R 3 , R g and R4, Rg, and X3 and X4 are mixed respectively independently, and may 

form a five-membered ring, six mem be red-rings, or seven membered-rings. The number (4, 5, 6) shown in the ring 
structure shows the position of the ring of 4, 5, and 6 of a rhodamine ring structure. As explained in this Description, 
the position of the ring of 4 and 5 is a part desirable to combination of the linker used into the energy transfer 
coloring matter of this invention which combines a donor fluorescent substance with an acceptor fluorescent 
substance. The position of the ring of 4, 5, and 6 is a part desirable to combination of the living thing molecule to 
energy transfer coloring matter, for example, a nucleotide, and an oligonucleotide again. 

[0044]AII coloring matter that releases excitation energy may be included, that 4,7-dichloro rhodamine coloring 
matter absorbs energy, and the donor coloring matter in this class of energy transfer coloring matter can answer, 
and can produce energy-emitting. It sets like 1 operative condition and, as for donor coloring matter, a 4,7-dichloro 
rhodamine acceptor pigment has xanthene ring structure at least with 4*4 combined with donor coloring matter by 
linker combined at least with ring' ring of a xanthene pigment As for a linker, it is preferred that at least five rings of 
a 4,7-dichloro rhodamine acceptor pigment are combined with about 6 rings. Energy transfer coloring matter of this 
third class (namely, when a 4,7-dichloro rhodamine is an acceptor pigment) of coloring matter gives an advantage of 
having a comparatively narrow emission spectrum compared with other rhodamine coloring matter. This narrow 
emission spectrum increases spectral resolution obtained by group of these coloring matter, and promotes a 
multicomponent analysis which uses these coloring matter by that cause. This invention is a thing about the fourth 
class of an energy transfer fluorochrome, Donor coloring matter is a member of a xanthene class of coloring matter, 
and an acceptor pigment In this case, a xanthene class of coloring matter, It is a member of a cyanine class, a 
phthalocyanine class, and a squaraine class, and it has the discharge maximum with a larger acceptor than about 
600 nm, and has/or the desirable discharge maximum larger at least about 100 nm than the absorbance maximum of 
donor coloring matter. As for a donor, in this class of coloring matter, it is preferred that he is a member of a 
fluorescein class of coloring matter. The fourth class of energy transfer coloring matter of this invention is 
measured according to a difference of discharge a donor's ****** acceptor, and usually shows the large Stoke shift 
In addition, these coloring matter shows effective energy transfer with a point that the minimum donor fluorescence 
is observed. The fourth class of energy transfer coloring matter of this invention is written in more detail in this 
Description. 
[0045] 
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[0048]A. The first class, as mentioned above, the first class of the energy transfer coloring matter of this invention 
is a member of the xanthene class of coloring matter, and contains the donor coloring matter of energy transfer 
coloring matter which so has xanthene ring structure at least with 4' ring. In this class of coloring matter, an 
acceptor pigment is coloring matter which absorbs the excitation energy released with donor coloring matter, can 
answer and can show a fluorescence by secondary wave length. According to this embodiment, a donor may be a 
member of the fluorescein class of coloring matter, a rhodamine class, or an unsymmetrical benzoxanthene class, 
and each of these coloring matter is ** of the still larger xanthene class of coloring matter. The general structural 
formula of these xanthene pigments is shown below. The substituent explained about these coloring matter may be 
chosen from the substituent of the variety which may be contained in these different classes of coloring matter. It 
is because it has intention of all the coloring matter which has a general xanthene ring structure, a fluorescein ring 
structure, a rhodamine ring structure, and unsymmetrical ring benzoxanthene structure entering within the limits of 
this invention if it becomes what 
[0049] 

[Formula 41] 




[0050]Although a xanthene pigment, cyanine dye, phthalocyanine dye, and squaraine coloring matter are mentioned 



as an example of the class of the acceptor pigment which can be used into the energy transfer fluorochrome of this 
embodiment, it is not limited to these. The general structural formula of these coloring matter is shown in Table 1A. 
The substituent these coloring matter was explained to be may be chosen from the substituent of the variety which 
may be contained in these different classes of coloring matter. It is because it has intention of all the coloring 
matter which has a general xanthene ring structure, a fluorescein ring structure, a rhodamine ring structure, 
unsymmetrical benzo xanthene ring structure, a cyanine ring structure, phthalocyanine ring structure, and a 
squaraine ring structure entering within the limits of this invention if it becomes what. As an example of the donor 
coloring matter which can be used for this embodiment fluorescein, The isomer of carboxyfluorescein (for example, 
5 carboxy and 6 carboxy), The isomer of carboxy-HEX (for example, 5 carboxy and 6 carboxy), The isomer of NAN, 
CI-FLAN, TET, JOE, ZOE, a rhodamine, and a carboxy rhodamine. The isomer of (for example, 5 carboxy and 6 
carboxy), and the carboxy R1 10. The isomer of (for example, 5 carboxy and 6 carboxy), and the carboxy R6G. (For 
example, 5 carboxy and 6 carboxy), 4.7-dichlorofluorescein (refer to U.S. Pat. No. 5,188,934), A 4.7-dichloro 
rhodamine (1996 refer to U.S. patent application 08th for which it applied on the 27th in June per year / No. 
672,196), An unsymmetrical benzo xanthene pigment (refer to U.S. patent application 08th for which it applied on 
April 1, 1996 / No. 626,085), And although the isomer (for example, 5 carboxy and 6 carboxy) of a N.N.N'.N- 
tetramethyl carboxy rhodamine (TMARA) is mentioned, it is not limited to these. 
[0051]As an example of an acceptor pigment which can be used for this working example, an isomer of 
carboxyfluorescein. (For example, 5 carboxy and 6 carboxy), 4.7^dichlorofluorescein. A 4.7-dichloro rhodamine, 
fluorescein, an unsymmetrical benzo xanthene pigment, An isomer of carboxy-HEX (for example, 5 carboxy and 6 
carboxy), An isomer of NAN, CI-FLAN, TET, JOE, ZOE, a rhodamine, and a carboxy rhodamine. An isomer of (for 
example, 5 carboxy and 6 carboxy), and the carboxy R1 10. An isomer of (for example, 5 carboxy and 6 carboxy), and 
the carboxy R6G. An isomer of a 5 carboxy and (6 carboxy [ for example, ]) N.N.N'.N'-tetramethyl carboxy 
rhodamine (TMARA). Although an isomer (for example, 5 carboxy and 6 carboxy) of a (5 carboxy and 6 carboxy[ for 
example, ]) carboxy-X-rhodamine (ROX) and Cy5 are mentioned, it is not limited to these. A structural formula of 
these coloring matter is shown in Table 2. In the first class of energy transfer coloring matter of this invention, a 
linker is combined with donor coloring matter at least by 4' of xanthene ring structure. General structural-formula 
R 21 ZjC (O) R22^28 as set ''^ e 1 °P e|r ative condition and a linker indicated to be below (among a formula) R 2 ^ is Cj_ 
5 alkyl combined at least with 4' ring of a donor xanthene pigment, Zj is NH, sulfur, or oxygen, and C (0) is a 
carbonyl group, a functional group to which R 22 is a substituent including condensed ring structure combined with a 
five-membered ring which has an alkene, diene, an alkyne, and at least one unsaturated bond and six membered- 
rings, or carbonyl carbons, and R 28 combines a linker with an acceptor pigment — it is — it has. 
[0052] 

[Formula 42] 
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[0053]As an example of the five-membered ring which can be used into R 22 , or six membered-rings, cyolopentene, 
Although a cyclohexene, a cyclopentadiene, cyclohexadiene, a franc, thiofuran, pyrrole, isopyrrole, isoazole, a 
pyrazole, isoimidazole, Piran, a pyrone, benzene, pyridine, pyridazine, pyrimidine, PURAJIN, and oxazine are 
mentioned, It is not limited to these. Although indene, benzofuran, thionaphthene, Indore, and naphthalene are 
mentioned as an example of condensed ring structure, it is not limited to these. As one change of this embodiment 
is shown below, a linker is general structural-formula R21 Z iC (O) (among a formula). R22 R 29 Z 2 C ^ R 21 is C 1-5 
alkyl combined at least with 4' ring of the donor xanthene pigment, Z t and Z 2 are NH, sulfur, or oxygen 
independently, respectively, and C (O) is a carbonyl group, R 22 is a substituent including the condensed ring 
structure combined with the flve-membered ring which has an alkene, diene, an alkyne, and at least one unsaturated 
bond and six membered-rings, or carbonyl carbons, R 29 is Cj_ 5 alkyl and an end carbonyl group is combined with 
the ring structure of an acceptor pigment — **** — it has. 



[0054] 

[Formula 43] 




[O055]The desirable embodiment of this linker is a case where R 2 j and R 29 are methylene, and Zj and Z 2 are NH(s) f 

and R 22 is benzene, as shown below. 
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[0060]As shown in working example 4 and drawing 2 . the energy transfer coloring matter like 5-TMR-B-CF 
containing a donor, an acceptor, and a linker which were specified previously, The fluorescence reinforced compared 
with the energy transfer fluorochrome which has the same donor acceptor pair in case the linkers between acceptor 
itself and donor acceptor pairs differ is shown. It is thought that the observed fluorescence strength which was 
reinforced is for the improved energy transfer orientation between the donor coloring matter and the acceptor 
pigment which are obtained by the comparatively hard R 22 portion of a linker, and are maintained without being 

bound by theory. As the result, the energy transfer fluorochrome of this invention shows the fluorescence strength 
reinforced compared with the energy transfer fluorochrome which has the same donor acceptor pair in case the 
linkers between acceptor fluorescent substance itself and donor acceptor pairs differ, the fluorescence strength by 
which these coloring matter was reinforced is clear especially under existence of 8M urea which can use coloring 
matter stacking for falling. In one change of this embodiment, an acceptor is a general structural formula. [0061] 
[Formula 48] 




[0062]He is a member of the xanthene class of coloring matter who has (the inside of a formula, Yj, Y 2 , Rn~Ri$ 

and Xj - X5 are as having been specified previously). As for the linker like the above-mentioned linker, according to 

this change, it is preferred to be combined with an acceptor xanthene pigment via X 3 of an acceptor xanthene 

pigment or a X4 substituent. A linker is combined with the X3 substituent of an acceptor xanthene pigment in a 

desirable embodiment as shown below. 
[0063] 

[Formula 49] 




[0064]Table 4 shows the example of the above-mentioned energy transfer coloring matter of this embodiment of 
this invention. Although the coloring matter shown all over Table 4 contains 5-carboxyfluorescein donor coloring 
matter and a TAMRA acceptor pigment, it attracts attention that it should be understood that the xanthene pigment 
of various others can replace easily as donor coloring matter. It should be understood that it replaces with the 



TAMRA acceptor pigment in which various other xanthene pigments and cyanine dye, phthalocyanine dye, and 
Aqua-Line coloring matter were described above, and can replace easily, These the change of all about donor 
coloring matter and an acceptor pigment enters within the limits of this invention, 
[0065] 
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[0067]B. As for second class this invention of energy transfer coloring matter , donor coloring matter and an 
acceptor pigment are general structural formulae again. [0068] 
[Formula 52] 




[0069]It is related with the second class of an energy transfer fluorochrome as shown below that is ** of the 
xanthene class of coloring matter which has (the inside of a formula, Yj, Y 2 , Rj j~Rj6 and Xj - X 5 are as having 

been specified previously). According to this embodiment, a linker is combined with X 3 of both donor coloring matter 

and an acceptor pigment, or a X4 substituent as shown below. 

[0070] 

[Formula 53] 




[0071]In this embodiment a linker is short and it is preferred that it is/or hard. It is because it turned out that this 
increases transition of the energy between donor coloring matter and an acceptor pigment when becoming what For 
example, as for a linker, in one change of this embodiment, it is preferred to have a main chain with which length 
combines with an acceptor the donor who is less than nine atoms. In another change of this embodiment, a linker 
includes the functional group which gives the rigidity on the structure of a certain grade to a linker, for example, an 
alkene, diene, an alkyne, the five-membered ring that has at least one unsaturated bond and six membered-rings, or 
condensed ring structure, furthermore — in another change — a linker — general formula R25Z3C (O) or R25Z3C 

(0) R26 Z 4^ ( amor| g a formula) R 25 is combined with donor coloring matter, and C (O) is a carbonyl group, the 

end carbonyl group is combined with the acceptor pigment, and R 2 5 and R 2 g are chosen from the group of 

alkyl, respectively — and Z3 and Z 4 — respectively — independent — NH, O, or S — it is — it has. As an example 

of the donor coloring matter and the acceptor pigment which can be used for this embodiment, Fluorescein, 5 or 6 
carboxyfluorescein, 5, or 6 carboxy~HEX, NAN, CI-FLAN, TET, JOE, ZOE, 4.7-dichlorofluorescein, An unsymmetrical 
benzo xanthene pigment, a rhodamine, 5, or 6 carboxy rhodamine, Although a 5 or 6 carboxy- R1 10, 5, or 6 carboxy- 
R6G, N.N.N'.N -tetramethyl (5 or 6)-carboxy rhodamine (TAMRA), 5, or 6 carboxy-X-rhodamine (ROX) and a 4.7- 
dichloro rhodamine are mentioned, It is not limited to these. The structural formula of these coloring matter is 
shown in Table 2. 

[0072]In another change of this embodiment, a linker is an R27Z5C (0) group (among a formula), a carbonyl group by 

which R 2 7 is the Cj_ 5 alkyl combined with donor coloring matter, and Z 5 is NH, sulfur, or oxygen, and C (O) was 

combined with an acceptor pigment — it is — it contains. Table 5 shows an example of the second class of energy 
transfer coloring matter of this invention. Although coloring matter shown in Table 5 contains 5-aminomethyl 
fluorescein donor coloring matter, it attracts attention that it should be understood that a xanthene pigment of 
various others can replace easily as donor coloring matter. It should be understood that it replaces with a TAMRA 
acceptor pigment in which various other xanthene pigments and cyanine dye, phthalocyanine dye, and Aqua-Line 
coloring matter were described above, and can replace easily. These the change of all about donor coloring matter 
and an acceptor pigment enters within the limits of this invention. 
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[0076]C. The third class of the third class energy transfer fluorochrome of energy transfer coloring matter contains 
the coloring matter which produces the discharge which can absorb the 4.7-dichloro rhodamine coloring matter as 
the 4.7-dichloro rhodamine coloring matter and donor coloring matter as an acceptor pigment These coloring matter 
shows the fluorescence strength reinforced compared with an acceptor pigment independent In addition, 4.7- 
dichloro rhodamine coloring matter shows an emission spectrum narrower than other rhodamine coloring matter, and 
this promotes those use in a multicomponent analysis. In a desirable embodiment, the acceptor of these energy 
transfer coloring matter is 4.7-dichloro rhodamine coloring matter in this case including coloring matter given in the 
first class and the second class of coloring matter. 

A 1 .4.7-dichloro rhodamine coloring matter 4.7-dichloro rhodamine pigment compound is a general structural 
formula. [0077] ~~ 
[Formula 57] 




*3 

[0078]It Independently R 1 - R 4 among a formula, respectively Hydrogen, alkyl, or R^ and R5, When R 2 , ^6 anc ' 
R 3 , R 8 and R 4 , and Rg are mixed and form a ring, Are such combination and independently R 5 - R 10 . respectively 
And hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, an alkene, An alkyne, sulfonate, a sulfone, amino ** 
ammonium, amide, When nitril, alkoxy ** phenyl, substituted phenyl, or a contiguity substituent is mixed and forms a 
ring, Are such combination and independently Xj, X 3 , and X 4 , respectively And hydrogen, Fluoride, chlorine, bromine, 
iodine, carboxyl, alkyl, an alkene, When alkyne, sulfonate, sulfone, amino ** ammonium, amide, nitril, or alkoxy ** or a 
contiguity substituent is mixed and forms a ring, it is such combination and X 2 and X 5 are chlorine. 

[0079]Coloring matter which enters into a 4.7-dichloro rhodamine class of coloring matter, and those composition 
are indicated to U.S. patent application 08th for which it applied on June 27, 1996 of the Title of invention "4.7- 
dichloro rhodamine coloring matter" / No. 672,196, and the patent is included in this Description as reference. Alkyl 
substituent may also contain about 1-8 carbon atoms about Rj - R 4 . They may be (namely, methyl, ethyl, propyl, 

isopropyl. tert-butyl, isobutyl, sec-butyl, neopentyl one, tert-pentyl, etc.), straight chain hydrocarbon portions, and a 
branching hydrocarbon portion. In a desirable embodiment, Rj - R 4 are hydrogen, methyl, or ethyl independently, 
respectively, and are hydrogen or methyl still more preferably. About R g - R 10 , alkyl substituent, an alkene 
substitution group, An alkyne substitution group and an alkoxy substituent may also contain about 1-8 carbon atoms 
preferably. They may be (namely, methyl, ethyl, propyl, isopropyl, tert-butyl, isobutyl, sec-butyl, neopentyl one, tert- 
pentyl, etc.), straight chain hydrocarbon portions, and a branching hydrocarbon portion. About Rj - R 1Q , Rj, R 5 and 
R 2 , R5 and R 3 , R Q and R 4 , and Rg are mixed respectively independently, and may form a five-membered ring, six 
membered-rings, or seven mernbered-rings. 

[0080]Setting like 1 operative condition, as for Rg and R 7 , those with benzo ** and/or R 9 , and Rjq are benzo 
******. In a desirable embodiment, R 5 - R 10 are hydrogen, methyl, or ethyl independently, respectively, and are 
hydrogen or methyl still more preferably. X 1 is carboxylate preferably about X 1# X 3? and X 4 , And one of X 3 and the 
X 4 may contain a substituent used for combining a 4.7-dichloro rhodamine acceptor pigment with donor coloring 
matter, or combining a nucleotide or an oligonucleotide with energy transfer coloring matter. It can be used for an 
Rg substituent only in 4' ring combining an acceptor with a living thing molecule like donor coloring matter, a 
nucleotide, or an oligonucleotide again. In one especially desirable acceptor pigment which is called DR1 1 0in this 
Description-2 and which can be used for this invention, Rj - R 1Q are made separate, and are hydrogen, Xj is 
carboxylate, either X3 or X 4 is bond groups (L), and another side is hydrogen. Structure of DR1 10-2 is shown below. 



[0081] 
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DR110-2 



[0082]In the second especially desirable acceptor pigment that is called DR6Gin this Description-2 and that can be 



used for this invention, Either R 1 or R2 is ethyl, another side is hydrogen, and either R 3 or R 4 is ethyl, Another side 

is hydrogen. Rg and R 8 are made separate, and are methyl, Rg, R 7 , R 9 , and R 10 are hydrogen. X 1 is carboxylate, 

either X 3 or X 4 is bond groups, and another side is hydrogen. The structure of DR6G-2 is shown below. 

[0083] " 
[Formula 59] 
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[0084]In the third especially desirable acceptor pigment that is called the inside DTMR of this Description and that 
can be used for this invention, Rj - Rg are made separate, and are hydrogen, Yj - Y4 are made separate, and are 

methyl, X 1 is carboxylate. either X 2 or X 3 is bond groups, and another side is hydrogen. Structure of DTMR is shown 

below. 
[0085] 

[Formula 60] 
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DTMR 

[0086]In the fourth especially desirable acceptor pigment that is called the inside DROX of this Description and that 
can be used for this invention, Rj and Rg are mixed and form six membered-rings, and R2 and R5 are mixed and 

form six membered-rings, R 3 and R 7 are mixed and form six membered-rings. R4 and Rg are mixed, and form six 

membered-rings, Rg and Rg are hydrogen, Xj is carboxylate, either X 3 or X 4 is bond groups, and another side is 

hydrogen. The structure of DROX is shown below. 
[0087] 
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[00883 Drawing 3 A and 3B show some additional desirable embodiments of the 4,7-dichloro rhodamine coloring 
matter which can be used into the energy transfer coloring matter of this invention. In the compound 3a, either R 1 

or R 2 is ethyl, Another side is hydrogen, R 3 and R4 are made separate, and are hydrogen, Rg is methyl, Rg - R 1Q are 



made separate, and are hydrogen, X 1 is carboxylate, either X 3 or X 4 is bond groups, and another side is hydrogen. In 
the compound 3b ( either R 1 or R 2 is ethyl, Another side is hydrogen, R3 and R 4 are made separate, and are methyl, 
R 5 is methyl, Rg - R^q are made separate, and are hydrogen, Xj is carboxylate, either X3 or X4 is bond groups, and 
another side is hydrogen. In the compound 3c, R^ and R 2 are made separate, and it is methyl, R 3 and Ry are mixed 
and form six membered-rings, and R4 and Rg are mixed and form six membered-rings, Rg, Rg, Rg, and R 10 are made 
separate, and are hydrogen, Xj is carboxylate, either X 3 or X4 is bond groups, and another side is hydrogen. In the 
compound 3d, Rj and R 2 are made separate, and it is hydrogen, R 3 and Ry are mixed and form six membered-rings, 
and R 4 and R3 are mixed and form six membered-rings, R 5 , Rg, R9, and R 10 are made separate, and are hydrogen, 
X 1 is carboxylate, either X 3 or X 4 is bond groups, and another side is hydrogen. In the compound 3e, either Rj or R 2 
is ethyl, Another side is hydrogen, and R 3 and Ry are mixed and form six membered-rings, R4 and Rg are mixed, and 
form six membered-rings, R 5 is methyl, Rg, Rg, and R^q are made separate, and are hydrogen, Xj is carboxylate, 
either X 3 or X 4 is bond groups, and another side is hydrogen. In the compound 3f, Rj and R 2 are made separate, and 
it is hydrogen, R 3 and R 4 are made separate, and are methyl, R 5 - R 10 are made separate, and are hydrogen, Xj is 
carboxylate, either X 3 or X^ is bond groups, and another side is hydrogen. 

[0089] Drawing 5 and 6 show a generalized desirable synthetic scheme of preparation of 4,7-dichloro rhodamine 
coloring matter used into energy transfer coloring matter of this invention. A variable substituent shown in each 
figure is as having defined previously. Drawing 5 shows generalized composition which substituent Xj is except 

carboxylate, and obtains, X' shows among a figure a portion which is a precursor of Xj. In a method shown in 
drawing 5 . the 2~Eq 3-aminophenol derivatives 4a/4b, for example, 3-dimethylamino phenol — the 1-Eq 
dichlorobenzene derivative 4c 3, for example, 4-carboxy- and a 6 dichloro-2-sulfobenzonic acid cyclic anhydride 

O O 

II II 

-c-o-s- 
II 

(namely, — a Xj' portion of 4c is mixed) ^ 
You are made to react coming out. 

[0090]Subsequently, reagin is heated by 180 ** in strong acid, for example, polyphosphoric acid, or sulfuric acid for 
12 hours. The rough coloring matter 4d precipitates by addition to water, and isolates by centrifugal separation. In 
order to generate symmetrical output, a substituent of the reagins 4a and 4b is the same, but in order to generate 
unsymmetrical output, substituents differ. Drawing 6 shows generalized composition whose substituent Xj is 
carboxylate. The 2-Eq 3-aminophenol derivatives 4a/4b, for example, 3-dimethylamino phenol, are made to react to 
the 1-Eq phthalic anhydride derivative 4e, for example, 3,6-dichloro trimellitic anhydride, in a method of drawing 6 . 
Subsequently, reagin is heated by 180 ** in strong acid, for example, polyphosphoric acid, or sulfuric acid for 12 
hours. The rough coloring matter 4d precipitates by addition to water, and isolates by centrifugal separation. In order 
to generate symmetrical output, a substituent of the reagins 4a and 4b is the same, but in order to generate 
unsymmetrical output, substituents differ. 

2. To the general energy transfer coloring matter containing a 4,7-dichloro rhodamine as an acceptor . Donor coloring 
matter which energy transfer coloring matter of this invention absorbs light of the first wave, and answers and 
releases excitation energy, A linker which forms in an acceptor pigment a 4,7-dichloro rhodamine acceptor pigment 
which absorbs excitation energy released with donor coloring matter, can answer and can show a fluorescence of 
secondary wave length, and donor coloring matter is included. A desirable example of this class of coloring matter 
which uses 4,7-dichloro rhodamine coloring matter as an acceptor pigment is shown in Table 1 . Although coloring 
matter shown in DR1 10-2 which was explained previously, DR6G-2, DTMR, DROX, drawing 3 . and 4 as an example 
of an acceptor pigment which can be used into this class of coloring matter is mentioned, it is not limited to these. 
One subcfass of these energy transfer fluorochromes is coloring matter of the first class of coloring matter of this 
invention whose acceptor pigment is 4,7-dichloro rhodamine coloring matter. A general structural formula of these 
coloring matter is shown below. 
[0091] 

[Formula 62] 




[O092]Table 4 shows the example of the energy transfer coloring matter in which a 4,7-dichloro rhodamine belongs 
to the first class of the coloring matter used as an acceptor pigment Although the coloring matter shown in Table 4 
contains 5 or the 6 carboxy DTMR as 5-carboxyfIuorescein donor coloring matter and an acceptor pigment, The 
xanthene pigment of various others can replace easily as donor coloring matter, It attracts attention that it should 
be understood that the 4 ,7-dichloro rhodamine coloring matter of various others replaces with a DTMR acceptor 
pigment, and can replace easily, and it has intention of these the change of all about donor coloring matter and an 
acceptor pigment entering within the limits of this invention. Another subclass of these energy transfer 
fluorochromes is coloring matter of the second class of the coloring matter of this invention whose acceptor 
pigment is 4,7-dichloro rhodamine coloring matter. The general structural formula of these coloring matter in which a 
donor xanthene pigment and acceptor 4,7-dichloro rhodamine coloring matter of each other are combined at least 
for five rings of donor coloring matter and an acceptor pigment with about 6 rings is shown below. 
[0093] 

[Formula 63] 




[O094]As mentioned above, in this embodiment, the linker which combines a donor with an acceptor pigment is 
short, and it is preferred that it is/or hard. It is because it turned out that this increases transition of the energy 
between donor coloring matter and an acceptor pigment when becoming what. The same group of the substituent 
specified about other coloring matter deserves the substituent label shown previously. Table 5 shows the example of 
the second class of the energy transfer coloring matter of this invention in which a 4,7-dichloro rhodamine is used 
as an acceptor pigment. Although the coloring matter shown in Table 5 contains 5-aminomethyl fluorescein donor 
coloring matter, it attracts attention that it should be understood that the xanthene pigment of various others can 
replace easily as donor coloring matter. It should be understood that the 4,7-dichloro rhodamine coloring matter of 



various others replaces with the coloring matter shown in Table 5, and can replace easily. It is because it has 
intention of these the change of all about donor coloring matter and an acceptor pigment entering within the limits 
of this invention as described above if it becomes what 

D. Donor coloring matter of fourth class this invention of energy transfer coloring matter is a member of a xanthene 
class of coloring matter again, And an acceptor pigment is related with the fourth class of an energy transfer 
fluorochrome which is a member of a xanthene class of coloring matter, a cyanine class, a phthalocyanine class, or a 
squaraine class. In this class of energy transfer coloring matter, a donor is a member of a fluorescein class of 
coloring matter, and it is preferred to have the luminescence maximum larger at least about 100 nm than the 
luminescence maximum with a larger acceptor pigment than about 600 nm and/or the absorbance maximum of donor 
coloring matter. 

[O095]The fourth class of coloring matter of this invention is measured according to a donor's absorbance and a 
difference of luminescence of an acceptor, and usually shows the large Stoke shift. In addition, these coloring matter 
shows effective energy transfer with a point that the minimum donor fluorescence is observed. Though an 
absorption spectrum of an acceptor pigment does not lap with an emission spectrum of donor coloring matter, in 
some of coloring matter belonging to this class, energy is transferred from a donor by important thing at an 
acceptor. Although a 5-carboxy-X-rhodamine (ROX) and Cy5 are mentioned as an example of an acceptor pigment 
which can be used for this embodiment, it is not limited to these. Energy transfer coloring matter of this 
embodiment contains a linker which combines a donor with an acceptor again. Linkers used for combining a donor 
with an acceptor pigment may be all linkers of the first class of coloring matter, and the second class. However, it is 
foreknown that another linker may be used into this class of coloring matter. 

[0096]This class of coloring matter sets like 1 operative condition, and a linker is combined at least with 4* of 
xanthene ring structure of donor coloring matter. General structural-formula R 2l Z 1 C(0) R 2 2 R 28 °* tne aD0V0 [ a 
linker ] (among a formula) R 21 is C^ alkyl combined at least with 4' ring of a donor xanthene pigment, Z 1 is NH, 
sulfur, or oxygen, and C (O) is a carbonyl group, R 22 is a substituent including condensed ring structure combined 
with a five-membered ring which has an alkene, diene, an alkyne, and at least one unsaturated bond and six 
membered-rings, or carbonyl carbons, and a functional group to which R 2 g combines a linker with an acceptor 

pigment — it is — having is preferred. As for a linker, when an acceptor pigment is a member of a xanthene class of 
coloring matter, it is preferred to be combined with an acceptor by the 5th place of xanthene ring structure. Table 6 
shows an example of the above-mentioned energy transfer coloring matter of this invention. Although coloring 
matter shown in Table 6 contains 5-carboxyfluorescein donor coloring matter, it attracts attention that it should be 
understood that a xanthene pigment of various others can replace easily as donor coloring matter. It should be 
understood that it replaces with the 5-carboxy ROX and Cy5 acceptor pigment in which various other xanthene 
pigments and cyanine dye, phthalocyanine dye, and squaraine coloring matter were described above, and can replace 
easily. These the change of all about donor coloring matter and an acceptor pigment enters within the limits of this 
invention. Energy transfer coloring matter of this embodiment usually shows the large Stoke shift these coloring 
matter is made suitable [ shift ] for use with coloring matter which has the small Stoke shift in 4 coloring-matter 
DNA sequence determination especially well. For example, drawing 7 and 8 show mutually 2 sets of four coloring 
matter which can be disassembled in spectrum. 5 ROX-CF is coloring matter which enters within the limits of the 
fourth class of the above-mentioned coloring matter among drawing 7 . On the other hand, drawing 8 contains 5 
ROX-CF and Cy5-CF by which both enter within the limits of the fourth class of the above-mentioned coloring 
matter. 

[0097]Very small fluorescence from donor coloring matter (5-carboxyfluorescein, 520 nm) is observed in these 
coloring matter so that an emission spectrum of 5 ROX-CF shown in drawing 8 and Cy5-CF may show. This is the 
result of not expecting in view of a big difference of the luminescence maximum of donor coloring matter 
(fluorescein), and the absorbance maximum of an acceptor pigment (ROX, 590 nm, Cy5, 640 nm). 
[0098] 
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[O099]II. The reagent containing the energy transfer coloring matter of this invention and this invention relate to the 
fluorescence reagent containing the energy transfer fluorochrome of this invention. These reagents can be used for 
the method of the variety for detecting existence of the ingredient in a sample so that it may be indicated in detail 
in Section III. The energy transfer coloring matter of this invention is combined, and the fluorescence reagent of this 
invention contains all the molecules or substances that can be used for detecting existence of a reagent based on 
the fluorescence of energy transfer coloring matter. As a mold of the molecule which can be combined with the 
coloring matter of this invention generating a reagent, and a substance. Protein, polypeptide, a polysaccharide, a 
nucleotide, a nucleoside, an oligonucleotide, an oligonucleotide analog (for example, peptide nucleic acid), lipid, a solid 
support, organic polymer, inorganic polymer, and such combination — and, although it crowds round, for example, a 
chromosome, a core, a viable cell, for example, bacteria, other microorganisms, a mammalian cell, and tissue are 
mentioned, It is not limited to these. The desirable classes of the reagent of this invention are a nucleotide, a 
nucleoside, an oligonucleotide, and an oligonucleotide analog (these were embellished so that the energy transfer 
coloring matter of this invention might be included). The oligonucleotide sign generated by enzyme composition as 
an example of the use about a nucleotide reagent and a nucleoside reagent, For example, although the nucleoside 
triphosphate used in the situation of PCR amplification, the Sanger type oligonucleotide sequencing, and a nick 
translation reaction are mentioned, it is not limited to these. Although the use as a DNA sequence determination 
primer, a PCR primer, an oligonucleotide hybridization probe, etc. is mentioned as an example of the use about an 
oligonucleotide reagent, it is not limited to these. 

[0100]One special embodiment of a reagent is cytosine, adenosine, guanosine, and thymidine by which the sign was 
carried out by a nucleoside by which the sign was carried out (NTP), for example, an energy transfer fluorochrome 
of this invention. These reagents can be used for a method of a variety accompanied by oligonucleotide synthesis. 
Another related embodiments are a nucleotide by which the sign was carried out, for example, mono- di- and 
triphosphate nucleoside-phsphate ester. . As these reagents, the sign was especially carried out by an energy 
transfer fluorochrome of this invention. Guanine deoxyriboside triphosphate (dNTP), for example, deoxy cytosine 
triphosphate, deoxyadenosine triphosphate, deoxyguanosine triphosphate, and deoxythymidine triphosphate are 
mentioned. In preparation of an oligonucleotide by which the coloring matter sign was carried out, these reagents 



can be used as a polymerase substrate, for example. . The sign was carried out by an energy transfer fluorochrome 
of this invention as these reagents. Dideoxy nucleoside triphosphate (ddNTP) f for example, dideoxy cytosine 
triphosphate, dideoxy adenosine triphosphate, dideoxy guanosine triphosphate, and dideoxy thymidine triphosphate 
are mentioned. These reagents are applicable to coloring matter termination sequence determination, for example. 
[0101]Another embodiment of a reagent is an oligonucleotide containing an energy transfer fluorochrome of this 
invention. These reagents can be used for coloring matter primer sequencing, for example. A "nucleoside" used for 
this Description, . For example, were combined with pentose at least by 1 ' including Kornberg and Baker, 
DNAReplication, 2-deoxy gestalt that was indicated to the second piece (Freeman, San Francisco, 1992), and 2'- 
hydroxyl gestalt. A compound which consists of a pudding, deazapurine or a pyrimidine nucleoside base, for example, 
adenine, guanine, cytosine, uracil, thymine, deazaadenine, deaza guanosine, etc. is expressed. A term of a 
"nucleotide" used for this Description expresses phosphate ester, for example, mono- ** JI, and triphosphate ester 
of a nucleotide, and the most ordinary part of esterification is the hydroxy) combined at least with C-5 of pentose. . 
Generally as an "analog" about a nucleotide, were indicated by Scheit and Nucleotide Analogs (John Wiley, New 
York, 1980), for example. A synthetic nucleoside which has a modified base portion and/or an ornamentation sugar 
portion is mentioned. A term of "a nucleoside by which the sign was carried out", and "a nucleotide by which the 
sign was carried out" expresses a nucleoside and a nucleotide the covalent bond is carried out to energy transfer 
coloring matter by combination of. 

[0102]A term of an "oligonucleotide" used for this Description expresses liner polymer of nature or a modified 
nucleoside monomer including deoxyribonucleoside of a double strand and a single strand, ribonucleosides, these 
alpha-anomer gestalten, etc. Usually, when a nucleoside monomer is combined by phosphodiester bond and it is 
used for this Description, a "phosphodiester bond", . A counter ion which met, for example, H, NH 4 , Na, etc. are 

included (when such a counter ion exists). Phosphodiester bonds or these analogs including phosphorothioate, 
phosphorodithioate, HOSUHOROSERENOETO, HOSUHOROJISERENOETO, phosphoro ANIRO thioate, a phosphor 
ANIRI date, a phosphor friend date, etc. are expressed. An oligonucleotide is a range to a monomeric unit with little 
size, for example, thousands of [ 8-40 to ] monomeric units. When an oligonucleotide is expressed by arrangement 
of a character, for example, "ATGCCTG", always, Unless it refuses in particular, a nucleotide is an order of 5'->3' 
from the left to the right, "A" expresses a deoxyadenosine, "C" expresses deoxycytidine, and "G" expresses 
deoxyguanosine, and it will be understood that "T" expresses thymidine. A nucleoside sign can be performed using 
either of much known nucleoside sign art using a known combination, bond groups, and a related complementarity 
functional group. Combination which combines coloring matter and a nucleoside is (i). Are stable to an 
oligonucleotide synthetic condition, (ii) Don't interfere in oligonucleotide target hybridization but it is (iii). It is a 
related enzyme, for example, polymerase, ligase, etc. and conformity, and fluorescence of (iv) coloring matter should 
not be quenched. 

[01 03]As for coloring matter, it is preferred that a covalent bond is carried out to 5-carbon of a pyrimidine base and 
7~carbon of 7-deazapurine base. Some suitable base sign operations which can be used for this invention are 
Gibson and others, Nucleic Acids Research, and 15, for example. 6455-6467 (1987), Gebeyehu and others, Nucleic 
Acids Research, and 15 4513-4535 (1987), Haralambidis and others, Nucleic Acids Research, and 154856-4876 
(1987), Nelson and others, Nucleosides and Nucleotides, and 5 (3) 233-241 (1986), Bergstrom and others, JACS, and 
111 It is reported to 374-375 (1989), U.S. Pat. No. 4,855,225, the 5,231,191st item, and the 5.449,767th item, and 
these each is contained in this Description as reference. As for combination, it is preferred that they are an 
acetylene amide bond or an alkene amide bond, Combination of coloring matter and a nucleotide base is formed by 
making activation N-hydroxysuccinimide (NHS) ester of coloring matter react to alkynyl amino- of a nucleotide, 
alkynyl ethoxyamino- or an alkenyl amino-derivatization base. As for combination obtained, it is still more preferred 
that they are propargyl-1-ethoxyamide (3-(amino) ethoxy-1 -propynyl), 3-(carboxy) amino-1-propynyl, or 3-amino- 
1-propyne-1-yl. Some combination desirable although coloring matter of this invention is combined with a 
nucleoside base is shown below. 
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[0105](The inside of a formula, Rj, and R 2 are made separate, and are H, alkyl, a protective group, or a 
fluorochrome) 

Composition of an alkynyl amino-derivatization nucleoside is Hobbs's and others European patent application 
87305844.No. 0 and Hobbs and others, J.Org.Chem. t and 54. It is taught by 3420 (1989) and this is contained in this 
Description as reference. If it says simply, an alkynyl amino-derivatization nucleotide will be a suitable halo dideoxy 
nucleoside (usually). 5-iodopyrimidine, a 7-iodo-7-deazapurine dideoxy nucleoside, and Cu(I) which were taught by 
Hobbs and others (it quoted previously) are put into a flask, A flash is carried out with argon, air is removed, and it is 
generated by adding dry DMF, and adding alkynyl amine, triethylamine, and Pd (0) continuously. The reaction mixture 
may be stirred until thin layer chromatography shows consumption of a halo dideoxy nucleoside over several hours. 
When the alkynyl amine which is not protected is used, an alkynyl amino-nucleoside, A reaction mixture is 
condensed, and in order to neutralize the hydronalium halide produced in the coupling reaction, it can isolate by 
applying to the chromatography by silica gel using the elution solvent containing ammonium hydroxide. When the 
protected alkynyl amine is used, methanol/methylene chloride can add to a reaction mixture, and the bicarbonate 
gestalt of strongly basic anion exchange resin can add continuously. Subsequently, a slurry is stirred over about 45 
minutes, and it is filtered, and resin is additional methanol/methylene chloride, and is rinsed. The set filtrate is 
condensed and the flash chromatography by silica gel can refine using methanol salt-ized methylene inclination. 
Triphosphate is obtained by the usual art 

[0106]Composition of an oligonucleotide by which the sign was carried out with energy transfer coloring matter of 
this invention can be performed using either of the known oligonucleotide sign art of a large number which use a 
known combination, bond groups, and a related complementarity functional group. For example, the oligonucleotide 
by which the sign was carried out can carry out enzyme composition using DNA polymerase or ligase, for example. 
(For example, Stryer. Biochemistry, Chapter 24, and W.H.Freeman and Company (1981)). Or it can compound by 
chemosynthesis, for example, a phosphor AMIJITO method, the phosphite triester method (for example, Gait 
Oligonucleotide Synthesis, and IRL Press (1990)), etc. A sign may be introduced during enzyme composition using a 
nucleoside-triphosphate monomer by which the sign was carried out. may be introduced during chemosynthesis 
using a non-nucleotide or nucleotide phosphor AMIJITO by which the sign was carried out or may be introduced 
after composition. When an oligonucleotide by which the sign was carried out is generally built using enzyme 
composition, the following operation can use it. Template DNA denaturalizes and an oligonucleotide primer is 
annealed by template DNA. A mixture of guanine deoxyriboside triphosphate is added by reaction mixture containing 
dGTP, dATP, dCTP, and dTTP, and the sign of at least a part of a kind of deoxy nucleotide is carried out with a 
pigment compound of above-mentioned this invention. Next, polymerase enzyme is added under conditions whose 
polymerase enzyme is activity. Polynucleotide by which the sign was carried out is generated by endocytosis of a 
deoxy nucleotide by which the sign was carried out during polymerase strand composition. As for a kind of primer of 
complementarity, and a target's - strand, in another enzyme synthesizing method, it is used to a kind by another 
primer of complementarity for two sorts of primers, i.e. f + strand, replacing with, Polymerase is thermal stability 
polymerase and the cycle of the reaction temperature is carried out between denaturation temperature and an 
extended temperature, Complement to which the sign of the target sequence was carried out by PCR, for example, 
PCR Protocols, Innis edits, and Academic Press (1 990) by that cause is compounded exponentially. 
[0107]When an oligonucleotide by which the sign was carried out is generally built using chemosynthesis, it is 
preferred that a phosphor AMIJITO method is used. A phosphor AMIJITO compound and a phosphor AMIJITO 
method of polynucleotide synthesis are preferred although an oligonucleotide is compounded for the stability of 
effective and quick coupling and a starting material. A superfluous reagent which the composition is performed by 
oligonucleotide chain which was combined with a solid support, and which grows, and is in the liquid phase as a 
result can remove easily by filtration, and, thereby, abolishes the necessity for a purification process between 
cycles. In view of the practicality of a phosphor AMIJITO reagent at the time of carrying out the sign of a 
nucleoside and the oligonucleotide, this invention relates to a phosphor AMIJITO compound which contains energy 
transfer coloring matter of this invention again. Detailed explanation of chemicals used for generating an 
oligonucleotide by a phosphor AMIJITO method U.S. Pat. No. 4,458,066 of Caruthers and others, U.S. Pat. No. 
4,415,732 of Caruthers and others, Caruthers and others, Genetic Engineering, and 4 1-17 (1982). Users Manual 
Model 392 and 394 Polynucleotide Synthesizers, 6-1 to 6 - 22 pages, It is shown in Applied Biosystems and Part 
No.901237 (1991), and these each is contained as they are as reference. 

[0108]A process of a typical oligonucleotide synthesis cycle which uses a phosphor AMIJITO method for below is 
indicated briefly. First, a solid support containing a protected nucleotide monomer is processed with acid, for 
example, trichloroacetic acid, 5 -hydroxyl protective group is removed, and hydroxyl is separated for a subsequent 
coupling reaction. Subsequently, an activation intermediate is generated by adding simultaneously a phosphor 
AMIJITO nucleoside monomer and weak acid which were protected, for example, tetrazole, for the reaction. Weak 
acid protonates nitrogen of phosphor AMIJITO and generates a reactant intermediate. Nucleoside addition is 
completed within 30 seconds. Next, a capping process of carrying out the termination of the polynucleotide chain 
which did not receive nucleoside addition is performed. As for capping, it is preferred to be carried out using an 
acetic anhydride and 1-methylimidazole. Subsequently, it changes into still more stable phospho triester from 
phosphite by oxidation which uses iodine for combination in a nucleotide as a desirable oxidizer, and uses water as 
an oxygen donor. Proton acid, for example, trichloroacetic acid, or dichloroacetic acid removes a hydroxyl protective 
group after oxidation, and the cycle is repeated until chain extension is completed. A polynucleotide chain is cleft 
from a carrier after composition using a base, for example, ammonium hydroxide, or tert-butylamine. A cleavage 



reaction removes a phosphate protective group, for example, cyanoethyl. Finally, a protective group of exoring amine 
of a base and a hydroxyl protective group of coloring matter are removed by processing the polynucleotide solution 
in a base at an elevated temperature, for example, 55 **. 

[0109]Either of the phosphor AMIJITO nucleoside monomers may be phosphor AMIJITO by which the coloring 
matter sign was carried out 5' of a nucleotide - When the sign of the terminal position is carried out, non-nucleotide 
phosphor AMIJITO to which the sign of this invention was carried out can use it into the last condensation process. 
When the sign of the internal position of an oligonucleotide is carried out, nucleotide phosphor AMIJITO to which the 
sign of this invention was carried out can use it into any of a condensation process.The sign of the oligonucleotide 
can be carried out in some positions containing a five prime end following those composition. Oligonucleotides and 
Analogs, Eckstein edit, Chapter 8, IRL Press and (1991) Orgel and others, and Nucleic Acids Research 11 (18) 6513 
(1983), Refer to U.S. Pat. No. 5,118,800. Each of these document is contained as reference. Oligonucleotides are 
those phosphodiester main chains (Oligonucleotidesand Analogs, Eckstein edit, and 9 chapter) or a three-dash 
terminal (Nucleic Acids Nelson) again. Research 20(23) A sign may be carried out in 6253-6259, U.S. Pat No. 
5,401,837, and the 5,141,813rd item, and both patents are included in this Description as reference. Refer to 
R.Haugland Excited States of Biopolymers, Steiner edit, Plenum Press, and NY (1983) for a total theory of 
oligonucleotide sign operation. In a chemicals sign method after one desirable composition, the sign of the 
oligonucleotide is carried out as follows. By making about 1 Eq of 1 ,3-dicyclohexylcarbodiimide, and about 3-Eq n- 
hydroxysuccinimide react at a room temperature in dry ethyl acetate for 3 hours, coloring matter containing carboxy 
bond groups is changed into n-hydroxysuccinimide ester. Wash a reaction mixture by 5% of HCI, and it is made to 
dry with magnesium sulfate, filters, and condenses into a solid, and this is made again suspended in DMSO. 
Subsequently, it adds to an excess (10-20x), and DMSO chromogen liquid is made to react to an aminohexyl 
derivatization oligonucleotide in the bicarbonate / carbonate buffer solution of 0.25M of pH 9.4 for 6 hours (for 
example, U.S. Pat. No. 4,757,141). Passage in a size exclusion chromatography column separates an oligonucleotide 
by which the coloring matter sign was carried out from unreacted coloring matter, and it is buffer solution, for 
example, 0.1. It elutes of triethylamine acetate (TEAA) of a mol. Opposite phase HPLC refines further a fraction 
containing a rough sign oligonucleotide using gradient elution. 

[0110]III. Energy transfer coloring matter and a reagent of method this invention which use coloring matter and a 
reagent of this invention can be used for a method of a variety which detects an ingredient in a sample by carrying 
out the sign of the ingredient in a sample with a reagent containing coloring matter. Especially energy transfer 
coloring matter and a reagent of this invention are well suitable in use in a method of combining separation 
technology and fluorescence detection art, especially a method which needs simultaneous detection of anaryte 
which laps on various space. For example, coloring matter and a reagent are especially well suitable for detecting a 
class of an oligonucleotide applied to biochemical separating operation, for example, electrophoresis, In this case, a 
series of bands or spots of a target substance which have same physicochemical quality, for example, size, 
conformation, an electric charge, hydrophobic ity, etc. exist by a linear array or plane arrangement A term of a 
"band" used for this Description includes a grouping of Jo Sorama of analyte or condensation based on the same or, 
same physicochemical quality. Usually, a band is produced in separation of a coloring matter-oligonucleotide zygote 
by electrophoresis. A class of an oligonucleotide may be produced in various situations. Oligonucleotide 
fragmentation by which the sign was carried out in a desirable category of a method called a "fragmentation 
analysis"-among this Description method or "gene analysis" method, For example, it is generated by mold induced 
enzyme composition which uses a primer or a nucleotide by which the sign was carried out by combination or 
polymerase derivation primer extension. Fragmentation is applied to a size dependency separation method, for 
example, electrophoresis, or chromatography, and separated fragmentation is detected by laser-guidance 
fluorescence following separation, for example. Especially, in a desirable embodiment, a class of a variety of an 
oligonucleotide is separated simultaneously and a different class is distinguished with a sign which can be 
disassembled in spectrum. 

[011 1]Such one fragmentation analytical method is the amplified fragmentation length polymorphism detection 
(AmpFLP), and is based on amplified fragmentation length polymorphism, i.e., restriction fragment length 
polymorphism amplified by PCR. Such amplified fragmentation of various sizes can be used as a marker in which it 
was combined for pursuing a variant gene in a family. Chain correlation is so high that amplified fragmentation 
resembles a variant gene about a chromosome. Since a gene of many genetic diseases was not identified, it can use 
that these linkage markers evaluate a risk or the origin of a disease for helping. In AmpFLP art, the sign of the 
polynucleotide can be carried out using an oligonucleotide PCR primer by which the sign was carried out, or by using 
nucleotide triphosphate by which the sign was carried out by PCR. Another fragmentation analytical method is nick 
translation, nick translation is accompanied by a reaction which replaces non-marker nucleotide TORIHOSUFETO in 
a double-stranded-DNA molecule by nucleotide triphosphate by which the sign was carried out. Isolation 3 - 
hydroxyl is generated in non-sign DNA by "nek" produced by deoxyribonuclease I (DNAasel) processing. 
Subsequently, DNA polymerase I carries out the catalyst of the addition of a nucleotide to a 3'- hydroxyl terminal of 
nick by which the sign was carried out Simultaneously, it is 5'to3' of this enzyme. - Exonuclease activity is 5' of 
nick. - A nucleotide unit is eliminated from a phosphoryl end The new nucleotide which has an isolation 3-OH 
radical is taken into a position of a nucleotide from which the first stage was excised, and nick is shifted in the 
direction of 3' only for one nucleotide unit. This 3' shift will bring about the new continuous addition of a nucleotide 
to DNA by which the sign was carried out by removal of the existing non-marker nucleotide. Subsequently, 
polynucleotide by which nick translation was made is analyzed using a separation method, for example, 



electrophoresis. 

[01 12]Fragmentation analytical method of another illustration is based on a tandem repeat of a variable number, or 
VNTR. VNTR is a field of double stranded DNA containing contiguity multiple copying of special arrangement, and 
the number of repeating units is variable. Examples of a VNTR locus are pYNZ22, pMCT1 18, and Apo B. A subset of 
a VNTR method is the method of being based on detection of a micro satellite repeat or a short tandem repeat 
(STR) f i.e., a tandem repeat of DNA characterized by a short (2-4 base) reiterative sequence. One of most of the 
repetitive DNA families in Homo sapiens with which it was dotted is an n(dC-dA)-(dG-dT) n dinucleotide repeat 
family (called (CA) n dinucleotide repeat family again). These are 50,000-100,000 in a human genome. It is thought 
that it is (CA) n repeat field with many grades, and it has the repeat per [ 15-30 ] block typically. Length is 
polymorphism and, so, many of these repeats can be used as a useful gene marker. As for a sign, in a VNTR method 
or an STR method, being introduced into a polynucleotide fragment is preferred by using a PCR primer by which the 
coloring matter sign was carried out Fragmentation analytical method of another illustration is DNA sequence 
determination. Generally, DNA sequence determination is accompanied by extension/termination of an 
oligonucleotide primer. Guanine deoxyriboside triphosphate (dNTP) used for extending a primer is contained in a 
reaction mixture. When crowded for an extended primer, at least a kind of dideoxy nucleoside triphosphate (ddNTP) 
which prevents the further extension of a primer is contained in a reaction mixture. After lengthening reaction is 
suspended, in order to measure positioning of a different nucleoside, a different termination output generated is 
separated and analyzed 

[0113]Generally fluorescence DNA sequence determination is divided into two categories, "coloring matter primer 
sequencing", and "coloring matter terminator sequencing/' In coloring matter primer sequencing, a fluorochrome is 
crowded for a primer extended. Subsequently, it is carried out by four separate extension/termination being parallel, 
and each lengthening reaction contains different dideoxy nucleoside triphosphate (ddNTP) for stopping lengthening 
reaction. After termination, gel electrophoresis dissociates and a resultant is analyzed. For example, Ansorge and 
others and Nucleic Acids Res. 15 Refer to 4593-4602 (1987). In one change of coloring matter primer sequencing, 
different primers are used for four separate extension/termination, and coloring matter in which each primers differ 
and which can be disassembled in spectrum is included. After termination, resultants from four 
extension/termination are collected, and it is separated by electrophoresis, and is detected in a single lane. For 
example, Smith et al. and Nature 321 Refer to 674-679 (1986). In this way, in this change of coloring matter primer 
sequencing, output from more extension/termination than one can detect simultaneously by using a primer 
containing a group of coloring matter which can be disassembled in spectrum. A fluorochrome is combined with each 
of dideoxy nucleoside triphosphate in coloring matter terminator sequencing. Subsequently, extension/termination is 
performed, and it is extended using guanine deoxyriboside triphosphate until it is crowded for a primer by which 
dideoxy nucleoside triphosphate to which the sign of the primer was carried out was extended in this case and 
prevents the further extension of a primer. Once it stops, a resultant about each dideoxy nucleoside triphosphate 
will be separated and detected. It sets like 1 operative condition and separate extension/termination are performed 
about each of four sorts of dideoxy nucleoside triphosphate, another operative condition — it sets like, single 
extension/termination are performed, and the sign of this is carried out by a fluorochrome from which each differs 
and which can be decomposed in spectrum including four sorts of dideoxy nucleoside triphosphate. 
[01 14]ln this way, according to one aspect of affairs of this invention, a method of performing coloring matter primer 
sequencing using an oligonucleotide reagent more than a kind of this invention is provided. According to this method, 
an extended mixture of a primer by which the sign was carried out a nucleic acid sequence Guanine deoxyriboside 
triphosphate, It is generated by forming an oligonucleotide primer and a hybrid which were labeled fluorescently at 
least under existence of a kind of dideoxy nucleoside triphosphate and DNA polymerase. An oligonucleotide primer 
labeled fluorescently contains an oligonucleotide array of complementarity, and an energy transfer fluorochrome 
combined with an oligonucleotide at a part of nucleic acid sequence by which sequencing is carried out According 
to the method, DNA polymerase extends a primer by guanine deoxyriboside triphosphate until dideoxy nucleoside 
triphosphate is taken in and this stops extension of a primer. An extended mixture of a primer is separated after 
termination. Subsequently, arrangement of nucleic acid is measured by carrying out fluorescence detection of the 
generated mixture of a primer which was extended. In another embodiment of this method, four coloring matter 
primer sequencing reactions are performed, Different dideoxy nucleoside triphosphate (ddATP, ddCTP, ddGTP, and 
ddTTP) from an oligonucleotide primer which differs in each primer sequencing reaction and which was labeled 
fluorescently is included. After four coloring matter primer sequencing reactions are performed, mixtures in which an 
extended primer Is obtained may be collected. Subsequently, in order that it may be separated by electrophoresis 
and an extended mixture of a primer may determine arrangement of a nucleic acid sequence, for example, a 
fluorescent signal from each of four sorts of different oligonucleotide primers labeled fluorescently is detected. 
[0115]According to another aspect of affairs of this invention, a way energy transfer coloring matter of this 
invention performs coloring matter terminator sequencing using dideoxy nucleoside triphosphate more than a kind by 
which the sign was carried out is provided. According to this method, an extended mixture of a primer a nucleic acid 
sequence Guanine deoxyriboside triphosphate, It is generated by forming an oligonucleotide primer and a hybrid at 
least under existence of a kind of dideoxy nucleotide triphosphate labeled fluorescently and DNA polymerase. 
Dideoxy nucleotide triphosphate labeled fluorescently contains dideoxy nucleoside triphosphate by which the sign 
was carried out by an energy transfer fluorochrome of this invention. According to this method. DNA polymerase 
extends a primer by guanine deoxyriboside triphosphate until it is crowded for a primer by which dideoxy nucleoside 
triphosphate by which the sign was carried out was extended. An extended mixture of a primer is separated after 



termination/ Subsequently, it is determined by detecting dideoxy nucleoside triphosphate which was combined with a 
primer by which arrangement of a nucleic acid sequence was extended and which was labeled fluorescently. A 
process of generating an extended mixture of a primer in another embodiment of this method, A nucleic acid 
sequence Four sorts of different dideoxy nucleoside triphosphate labeled fluorescently, That is, it includes forming 
dideoxy cytosine triphosphate labeled fluorescently, dideoxy adenosine triphosphate labeled fluorescently, dideoxy 
guanosine triphosphate labeled fluorescently and dideoxy thymidine triphosphate labeled fluorescently, and a hybrid. 
[0116]As for an oligonucleotide by which the sign was carried out, in each of the above-mentioned fragmentation 
analytical method, dissociating by electrophoresis operation is preferred. For example, Gould and Matthews which 
were quoted previously, Rickwood and Hames, edit, and Gel Electrophoresis of Nucleic Acids; A Practical Approach 
(IRL Press Limitted, London, 1981), Or refer to Osterman, Methods of Protein and Nucleic Acid Research, one- 
volume Springer-Verlag, Berlin, and 1 984. A mold of an electrophoresis matrix is bridge construction or 
polyacrylamide unconstructed a bridge which has about 2 to 20% of the weight of concentration (weight versus 
capacity). As for polyacrylamide concentration, it is still more preferred that it is about 4 to 8%. An electrophoresis 
matrix contains a strand separating medium or a denaturing agent, for example, urea, formaldehyde, etc. under a 
situation of DNA sequence determination especially preferably. Such a matrix. Judgment [ of the low molecular 
weight DNA and RNA in polyacrylamide gel in which detailed operation for building contains Maniatis and others, 
"98% of formaldehyde, or 7M urea ]", Methods inEnzymology, and 65 299-305 (1980), Maniatis and others, "chain 
length measurement of a small double strand by polyacrylamide gel electrophoresis, and a single stranded DNA 
molecule", Biochemistry, and 143787-3794 (1975), Maniatis et al., molecular cloning ; An experiment manual (Cold 
Spring Harbor Laboratory, New York, 1982), 179 - 185 pages, And ABI PRISM™377DNA. It is shown by Chapter 2 
(p/n 903433, The Perkin-Elmer Corporation, Foster City, CA) Sequencer User's Manual, Rev A and January, 1995, 
These each is contained as reference; Size ranges of nucleic acid which should be separated, those base 
composition (it is not asked whether they are a single strand or a double strand), and information depend for optimal 
polymer concentration used for special separation, pH, temperature, concentration of a denaturing agent, etc. on 
many factors containing character of a class investigated by electrophoresis. So, application of this invention may 
need the usual preliminary test, in order to optimize conditions of special separation.For example, an oligonucleotide 
which has the size of the range of about 20 to 300 base was separated and detected according to this invention in 
the following matrices. 6% of polyacrylamide which was generated tris-borate EDTA buffer solution and in pH 8.3 and 
which was built with acrylamide versus bis-acrylamide of one copy of 1 9~copy pair. 

[01 1 7]After electrophoresis separation, when a coloring matter-oligonucleotide zygote measures fluorescence 
discharge from polynucleotide by which the coloring matter sign was carried out, it is detected. In order to perform 
such detection, polynucleotide by which the sign was carried out is irradiated by the usual means, for example, a 
powerful mercury vapour lamp, laser, etc. As for an irradiation means, it is preferred that it is the laser which has an 
irradiation beam with a wavelength of 488-550 nm. 532 of 488 of a laser beam which produced coloring matter- 
polynucleotide by an Ar ion laser, especially an Ar ion laser and a 514-nm discharge line, or a neodymium solid-state 
YAG laser Glaring by a discharge line is still more preferred. Some Ar ion lasers which can be simultaneously used 
as laser are marketed by these lines, for example, model 2001 grade of Cyonics and Ltd (Sunnyvale, Calif.) is 
marketed. Subsequently, fluorescence is detected with a photosensitive detector, for example, a photo-multiplier, a 
charged coupling device, etc. 

[0118]IV. A kit containing energy transfer coloring matter and this invention relate to a kit which has the 
combination of an energy transfer fluorochrome and/or a reagent. Setting like 1 operative condition, a kit contains 
at least two sorts of energy transfer coloring matter of this invention which can be disassembled in spectrum. As for 
energy transfer coloring matter, in this kit, it is preferred that the same donor coloring matter is included so that it 
may be needed for a single light source exciting coloring matter. In another embodiment, a kit Dideoxy cytosine 
triphosphate, The sign of each dideoxy nucleotide triphosphate is carried out with energy transfer coloring matter of 
this invention including dideoxy adenosine triphosphate, dideoxy guanosine triphosphate, and dideoxy thymidine 
triphosphate. It can set like 1 operative condition and each energy transfer coloring matter can be disassembled in 
spectrum from energy transfer coloring matter of others which were combined with other dideoxy nucleotide 
triphosphate. As for energy transfer coloring matter, in this kit, it is preferred that the first same xanthene pigment 
is included. In another embodiment, a kit contains at least two sorts of oligonucleotides, and each oligonucleotide 
contains energy transfer coloring matter of this invention. Setting like 1 operative condition, each oligonucleotide 
contains energy transfer coloring matter which can be disassembled in spectrum from energy transfer coloring 
matter combined with other oligonucleotides. In another embodiment, a kit contains at least four sorts of 
; oligonucleotides, and these contain energy transfer coloring matter which can be disassembled in spectrum, 

! respectively. Those use in an energy transfer fluorochrome and DNA sequence determination is explained by the 

1 following working example. The above-mentioned purpose, the purposes other than an advantage, and an advantage 

will become clear from these working example. 
[0119] 
[Example] 

Composition of 1.5 TMR-B-CF [01 20] 
[Formula 66] 




HN*o 
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HO, 




[0121]According to the reaction order indicated to working example 1 A-C, 5 TMR-B-CF was compounded from 5- 
TMR NHS and 4-aminomethyl 5-carboxyfluorescein. Subsequently, 5 TMR-B-CF was able to be changed into 5 
TMR-B-CF-NHS according to the reaction order indicated to 1D, and, as a result, coupling of the coloring matter 
was able to be carried out to the nucleoside, the nucleotide, or the oligonucleotide primer. 
A. Composition of 5-TMR-B [01 22] 
[Formula 67] 



[0123]The mixture of 4-aminomethyl benzoic acid (3 mg, 19micro mol), 5-TMR NHS (5 mg, 9micro mol), and 
triethylamine (20 muL) was made suspended in dimethylformamide (DMF, 200 muL) in the Eppendorf pipe of 1.5 mL. 
The mixture was heated at 60 ** over 10 minutes. It is advance of a reaction 400/30/10 of dichloromethane, 
methanol, and acetic acid It eluted with the mixture and supervised with the thin layer chromatography (TLC) by 
silica gel. Centrifugal separation separated insoluble 4-aminomethyl benzoic acid, and the DMF solution was 
decanted to 5% of HCI (1mL). Centrifugal separation separated insoluble 5 TMR-B. and it washed by 5% of HCI 
(2x1 mL), and was made to dry by a vacuum centrifugal separation in a plane. Output was dissolved in DMF (200 
muL) and it was used for preparing 5 TMR-B-NHS. 
B. Composition of 5-TMR-B-NHS [01 24] 
[Formula 68] 



[0125]The solution, diisopropylethylamine (10 muL), and disuccinimidyl carbonate (10 mg) of 5 TMR-B in DMF (125 
muL) were doubled in the Eppendorf pipe of 1.5 mL, and it heated at 60 **. It is advance of a reaction 600/60/16 of 
dichloromethane, methanol, and acetic acid It eluted with the mixture and supervised by TLC by silica gel. The 
reaction's having completed was clear 5 minutes afterward. The solution was diluted in the methylene chloride 




CO2H 




O 



(3TmL), and was washed and dried with the carbonate / GCC acid buffer solution of 250mM (pH 9, 4x1 mL) (Na 2 S0 4 ), 
and it was made to condense and dry with a vacuum centrifuge. The solid was dissolved in DMF (100 muL). The 
aliquot was diluted in the buffer solution of pH 9, and yield was measured by measuring the absorbance at 552 nm. 

Using the absorptive power of 50 and 000cm"" 1 M~ 1 , the concentration of 5 TMR-B-NHS was 4.8 mM. The yield from 
5TMR NHS was 8%. 

C. Composition of 5-TMR-B-CF [Q126] 
[Formula 69] 




[0127]The solution Omicro mol in DMF of 250 muL) of 5 TMR-B-NHS was set by the solution (CF, 2.2 in DMSO mu 
mol of 100 muL) of 4 -aminomethyl 5-carboxyf!uorescein, and triethylamine (20 muL) in the Eppendorf pipe of 1.5 
mL. The reaction was supervised by HPLC which uses C8 opposite-phase column by the gradient elution of the 
triethyl ammonium acetate of 15% - 35% of acetonitrile pair 0.1M. 5 TMR-B-NHS was consumed and HPLC analysis 
showed that it left superfluous unreacted CF. The reaction was diluted with 5% of HCI (1mL), centrifugal separation 
separated output, and it left unreacted CF into the aqueous phase. Washed the solid by 5% of HCI (4x1 mL), it was 
made to dry by a vacuum centrifugal separation in a plane, and DMF (300 muL) was made to absorb. Yield was 
quantitive. 

D. Composition of 5-TMR-B-CF-NHS [01 28] 
[Formula 70] 




[0129]The solution (0.6 in DMF mu mol of 100 muL), the H3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (DEC, 2 mg), and N^hydroxysuccinimide (4 mg) of 5 TMR-B-CF were doubled in the Eppendorf pipe of 
1.5 mL. Sonication of the mixture was carried out quickly, and it was heated at 60 **. It is a reaction 600/60/16 of 
dichloromethane, methanol, and acetic acid It eluted with the mixture and supervised by TLC by silica gel. The 
reaction was completed in 30 minutes and diluted with 5% of HCI. Centrifugal separation separated and output was 
dried by a vacuum centrifugal separation in a plane. Activation coloring matter was dissolved in DMF (20microL) 
2. Composition of 5 ROX-CF [01 30] 
[Formula 71] 




[0131]The solution (2micro mol in DMSO of 100microL) of 5ROX NHS was mixed with CF (2micro mol in DMSO of 
1 0OmicroL), and triethylamine (10 muL). The reaction was pursued by HPLC according to C8 opposite-phase column 
by the gradient elution of TEAA of 20% - 40% of acetonitrile pair 0.1 M. It is 5% of HCI (1mL) about reaction mixture. 
It diluted with inside, centrifugal separation recovered output, and it washed by 5% of HCI (1x1mL), and was made to 
dry by a vacuum centrifugal separation in a plane. DMF (200 muL) was made to absorb output. 
3. Composition of Cy5 [01 32] 
[Formula 72] 



[0133]The solution (0.4 in CMSO mu mol of 20 muL) and triethylamine (2microL) of CF were added to mono- Cy5 
NHS (about 0.3 mu mol). The reaction was pursued by HPLC by C8 opposite-phase column using the gradient 
elution of TEAA of 10% - 30% of acetonitrile pair 0.1 M. It is 5% of HCI (1mL) about reaction mixture. It diluted with 
inside, centrifugal separation recovered output, and it washed by 5% of HCI (1x1 mL), and was made to dry by a 
vacuum centrifugal separation in a plane. DMF (100 muL) was made to absorb output 

4. Working example below comparison of the fluorescence strength of energy transfer coloring matter compares the 
fluorescence discharge strength of a series of energy transfer coloring matter of this invention. The coloring matter 
solution of 5TMR, 6 TMR-CF, 5 TMR-gly-CF, 5 TMR-CF, 5 TMR-8-CF, 5 TMR-gly-5AMF, 5TMR-5AMF, and 5 
TMR~lys-5FAM was measured in 1xTBE / 8M urea. Each coloring matter solution has the optical density of 0.1 at 
560 nm, and was excited at 488 nm. 
[0134] . 
[Formula 73] 




COaH 






5TWR-5AMF 



[01 35]Each structure of these coloring matter is shown In Table 7. Drawing 2 shows the bar graph of each relative 
fluorescence of these coloring matter. The energy transfer coloring matter (5 TMR-CF and 5 TMR-B-CF) in which 
the linker is combined with the acceptor with about 5 rings so that drawing 2 m ay show, It turned out that 
fluorescence quite stronger than the case (6 TMR-CF) where acceptor pigment itself or an acceptor pigment is 
combined with about 6 rings is shown. The energy transfer coloring matter (5 TMR-B-CF) in which a linker has 
formula RjXC(O) R 2 (inside of formula and R 2 is benzene) so that drawing 2 may show, It turned out that it has the 

fluorescence considerably reinforced as compared with the coloring matter in which a linker has formula- 
CH 2 NHCO- (5 TMR-CF) or -CH 2 NHCOCH 2 NHCO - (5 TMR-gly-5AMF). As drawing 2 showed, it turned out that 

the energy transfer coloring matter (5TMR-5AMF and 5 TMR-gly-5AMF) in which the linker is combined with both 
the donor and the acceptor with about 5 rings has remarkable fluorescence. It turned out that use of a ricin linker 
does not bring about the energy transfer between a donor and an acceptor accepted at the important thing. 
[0136]5. coloring matter primer arrangement **** which uses energy transfer coloring matter — in this working 
example, In order to measure the relative brightness of the oligonucleotide by which 5 TMR-CF sign was carried out, 
and the oligonucleotide by which 5 TMR-B-CF sign was carried out, M13 (array number 1) was followed in coloring 
matter primer sequencing. In this working example, Coloring matter primer sequencing. ABI PRISM™377 DNA. 
According to Chapter 2 (p/n 4021 14, The Perkin-Elmer Corporation, Foster City, CA), it carried out Sequencer 
Users Manual, Rev.B, and January, 1995. Each of 5 TMR-CF and 5 TMR-B-CF was combined with the five prime 
end of M1 3 -21 primer (array number 2). The equimolecular solution of each primer was mixed with M1 3 (array 
number 1), and sequencing was carried out by a single dideoxy nucleotide mixture (ddA/dNTP) and Taq FS. The plot 
of the mixture in which the oligonucleotide detected using the primer by which 5 TMR-CF sign was carried out, and 
the primer by which 5 TMR-B-CF sign was carried out is obtained is shown in drawing 9 . The oligonucleotide by 



which the sigh was carried out by 5 TMR-B-CF is brighter than the oligonucleotide by which the sign was carried 
out by 5 TMR-CF so that drawing 9 may show. The mobility of the oligonucleotide by which the sign was carried out 
by 5 TMR-B-CF was later than the oligonucleotide by which the sign was carried out by 5 TMR-CF about 1 
nucleotide so that drawing 9 might show. 

[0137]The group of four sorts of coloring matter combined with M13 -21 primer (array number 2) indicated in 
coloring matter primer sequencing working example 5 which uses 6.4 sorts of coloring matter w as used, and M13 
(array number 1) was followed in coloring matter primer sequencing. Drawing 10 is 4 color plot of an oligonucleotide 
which was generated from sequencing and by which the coloring matter sign was carried out. The peak about 
cytosine is equivalent to the fluorescence of the 5-carboxy- R110. The peak about adenosine is equivalent to the 
fluorescence of the 5-carboxy- R6G. The peak about guanosine is equivalent to the fluorescence of TMR-B-CF. 
The peak about thymidine is equivalent to the fluorescence of ROX-CF. Fluorescence strength with remarkable 
each of the oligonucleotide by which the coloring matter sign was carried out is shown so that drawing 1 0 may show. 
In addition, a different oligonucleotide by which the coloring matter sign was carried out shows such mobility same 
enough that good decomposition of a series of peaks is obtained. 
Composition of 7.6-CFB-DTMR-2-NHS [01 38] 
[Formula 74] 




[0139]According to the reaction order indicated to working example 1 A-B, 6-CFB-DTMR-2 was compounded from 
DTMR-2 and 6-CFB. Subsequently, 6-CFB-DTMR-2 was able to be changed into 6-CFB-DTMR-2-NHS according 
to the reaction order indicated to 1 C, and, as a result, coupling of the coloring matter was able to be carried out to 
the nucleoside, the nucleotide, or the oligonucleotide primer. 
A. Composition of DTMR-2-NHS [01 40] 
[Formula 75] 




[0141]The solution of DTMR-2 in DMF, N-hydroxysuccinimide, and a 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride were doubled in the Eppendorf pipe, and it heated at 60 **. Advance of the reaction 
was supervised by TLC by silica gel. After what the reaction completed becomes clear, the solution is diluted in a 
methylene chloride, 250 The carbonate / bicarbonate buffer solution of mM (pH 9, 4x1 mL) washed, and 
subsequently it was made to wash and dry with a HCI solution (5%, 1x1 mL) (Na 2 S0 4 ), and was made to condense 
and dry with a vacuum centrifuge. 



B'. Composition of 6-CF-B-DTMR-2 [0 1 42] 
[Formula 76] 




[0143]The solution (100 muL, 1 1mM) of 6-CFB in dimethyl sulfoxide was set by the solution (100 muL, 22mM) of 
DTMR-2 SUKUSHIDOIMIJIRU ester in dimethylformamide, and triethylamine (20 muL). The reaction mixture was 
added in the solution of chloride (5%, 1mL), and centrifugal separation separated the solid. It dissolved in carbonate / 
bicarbonate buffer solution (250 mM, pH 9, 100 muL), and the red solid was again settled by rare HCI. The solid was 
dried by a vacuum centrifugal separation in a plane, and it dissolved in dimethylform amide (200microL). The 
concentration of the coloring matter solution was measured by diluting an aliquot in 40% of triethyl ammonium 
acetate buffer solution (pH 7) of acetonitrile / 0.1 M. The absorptive power of 80 and OOOcm'^m" 1 is assumed about 
fluorescein, and it is 6-CF-B-DTMR-2. It turned out that solutions are 4mM (70% of yield). 
C. Composition of 6-CF-B-DTMR-NHS [0144] 
[Formula 77] 




[0145]N-hydroxysuccinimide (10 mg) and a 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5microg) 
were added in the solution (200microL, 4mM) of 6-CF-B-DTMR-2 in dimethylformamide. Additional N- 
hydroxysuccinimide (10 mg) was added, advance of a reaction — dichloromethane [ in the mixture of 600:60:16 ]: — 
methanol: — it eluted with acetic acid and supervised with the thin layer chromatography by silica gel. When a 
reaction was completed, rare HCI (5%, 1mL) was added, and centrifugal separation separated output The solid was 
dried by a vacuum centrifugal separation in a plane, and it dissolved in dimethylformamide OOOmicroL). The 
concentration of the coloring matter solution was measured by diluting an aliquot in 40% of triethyl ammonium 



acetate buffer solution (pH 7) of acetonitrile / 0.1 M. The absorptive power of 80 and OOOcnrT^nT 1 was assumed 
about fluorescein, and it turned out that 6-CF-B-DTMR-NHS solutions are 5.4mM (68% of yield). 
[0146]8. Working example below comparison of the fluorescence strength of coloring matter compares the 
fluorescence discharge strength of a series of energy transfer coloring matter of this invention to a corresponding 
acceptor pigment. According to this working example, each coloring matter was combined with 21 primer 
arrangement (5-TGTAAAACGACGGCCAGT) (array number 1) by aminohexyl combination by the five prime end. 
The absorptive power of 180,000 cm~ 1 M~l was assumed, and the oligonucleotide was quantified based on the 
absorbance at 260 nm. The spectrum was acquired by 488-nm excitation by the primer concentration of 1X tris / 
borate / 0.4 in 8M urea and EDTA (TBE) buffer solution muM. Drawing 1 1 A shows the spectrum with which 5-CFB- 
DR 110-2 and DR110-2 lapped. Drawing 1 1 B shows the spectrum with which 5-CFB-DR6G-2 and DR6G-2 lapped. 
Drawing 1 2 C shows the spectrum with which 6-CFB-DTMR-2 and DTMR-2 lapped. Drawing 12 D shows the 
spectrum with which 6-CFB-DROX-2 and DROX-2 lapped. The structure of these coloring matter is shown in Table 

1. drawing 1 1 A - as drawing 1 2 D showed, it turned out that energy transfer coloring matter shows fluorescence 
quite stronger than acceptor pigment itself. Drawing 13 shows the fluorescence emission spectrum in which four 
sorts of oligonucleotides by which the coloring matter sign was carried out were normalized. They are 8M urea, and 
1X tris / borate / EDTA (TBE) by 488-nm excitation about a spectrum. It obtained by the primer concentration of 
0.4 in buffer solution muM. The coloring matter shown in drawing 13 contains 5-CFB-DR 110-2 and 5-CFB-DR6G- 

2, 6-CFB-DTMR-2, and 6-CFB-DROX-2. Four sorts of all the energy transfer coloring matter is easy to receive 
mutually, and is disassembled so that drawing 1 3 may show. 

[0147]9. coloring matter primer arrangement **** which uses energy transfer coloring matter — in this working 
example, The primer by which the 5-CF-TMR-2 sign was carried out, the primer by which the 5-CF-B^TMR-2 sign 
was carried out, and 6-CF-B-DTMR-2 The primer by which the sign was carried out, and the primer by which the 
DTMR-2 sign was carried out were used, and M13 (array number 2) was followed in coloring matter primer 
sequencing. In this working example, Coloring matter primer sequencing. ABI PRISM™377 DNA. According to 
Chapter 2 (p/n 4021 14, The Perkin-Elmer Corporation, Foster City, CA), it carried out Sequencer User's Manual, 
Rev.B, and January, 1995. Coloring matter was combined with the five prime end of M13 -21 primer (array number 
3). The equimolecular solution of each primer was mixed with M13 (array number 2), and sequencing was carried out 
by single dideoxy nucleotide mixing (ddA/dNTP) and Taq FS. The plot of the mixture in which the oligonucleotide 
detected using the primer by which the 5-CF-TMR-2 sign was carried out, and the primer by which the 5-CF-B- 
TMR-2 sign was carried out is obtained is shown in drawing 14 . As shown in this figure, 5-CF-B-TMR-2 shows a 
signal quite stronger than 5-CF-TMR-2, and it shows the fluorescence enhancement given by the linker used into 
5-CF-B-TMR-2. 6-CF-B-DTMR-2 The plot of the mixture in which the oligonucleotide detected using the primer 
by which the sign was carried out, and the primer by which the DTMR-2 sign was carried out is obtained is shown in 
drawing 1 5 . As shown in this figure, 6-CF-B-DTMR-2 shows a signal quite stronger than DTMR-2, and it shows the 
fluorescence enhancement given with that energy transfer coloring matter, 

[0148]The group of four sorts of coloring matter combined with M13 -21 primer (array number 3) indicated in 
coloring matter primer sequencing working example 5 which uses 10.4 sorts of coloring matter was used, and M13 
(array number 2) was followed in coloring matter primer sequencing. Drawing 16 and 1 7 are 4 color plots of an 
oligonucleotide which were generated from sequencing and by which the coloring matter sign was carried out. The 
peak about cytosine is equivalent to the fluorescence of 5-CFB-DR 110-2, The peak about adenosine is equivalent 
to the fluorescence of 6~CFB-DR6g^2. The peak about guanosine is equivalent to the fluorescence of 5-CFB- 
DTMR-2. The peak about thymidine is equivalent to the fluorescence of 5-CFB-DROX-2. As shown in drawing 1 6 
and 1 7, fluorescence strength with remarkable each of the oligonucleotide by which the coloring matter sign was 
carried out is shown. In addition, a different oligonucleotide by which the coloring matter sign was carried out shows 
such mobility same enough that good decomposition of a series of peaks is obtained. The description of the more 
than of the desirable embodiment of this invention was shown for the purpose of explanation and a description, It 
does not have intention of an exclusive thing or limiting to the exact gestalt which had this invention indicated. 
Clearly, many improvement and change are clear to a person skilled in the art, and it has intention of entering within 
the limits of this invention. 
[Layout Table] 

[0149](2) array number: — information [ on one ]: — feature: (A) of (i) arrangement length: — 1 21 7 nucleotide (B) 
type: — nucleic acid (C). number [ of chains ]: — single strand (D) topology: — straight-chain-shape (xi). 
arrangement — array number: — 1GCCAAGCTTG CATGCCTGCA GGTCGACTCT. AGAGGATCCC 
40CGGGTACCGA. GCTCGAATTC GTAATCATGG. TCATAGCTGT 80TTCCTGTGTG. AAATTGTTAT 
CCGCTCACAA. TTCCACACAA 120 CATACGAGCC. GGAAGCATAA AGTGTAAAGC, CTGGGGTGCC 160 
TAATGAGTGA. GCTAACTCAC ATTAATTGCG. TTGCGCTCAC 200 TGCCCGCTTT. CCAGTCGGGA 
AACCTGTCGT. GCCAGCTGCA 240 TTAATGAATC. GGCCAACGCG CGGGGAGAGG CGGTTTGCGT 280 
ATTGGGCGCC AGGGTGGTTT TTCTTTTCAC CAGTGAGACG 320 GGCAACAGCT GATTGCCCTT 
CACCGCCTGG. CCCTGAGAGA 360 GTTGCAGCAA. GCGGTCCACG CTGGTTTGCC. CCAGCAGGCG 400 
AAAATCCTGT. TTGATGGTGG TTCCGAAATC. GGCAAAATCC 440 CTTATAAATC. AAAAGAATAG 
CCCGAGATAG. GGTTGAGTGT 480 TGTTCCAGTT. TGGAACAAGA GTCCACTATT. AAAGAACGTG 520 
GACTCCAACG. TCAAAGGGCG AAAAACCGTC. TATCAGGGCG 560 ATGGCCCACT. ACGTGAACCA 
TCACCCAAAT. CAAGTTTTTT 600 GGGGTCGAGG. TGCCGTAAAG CACTAAATCG. GAACCCTAAA 640 
GGGAGCCCCC. GATTTAGAGC TTGACGGGGA. AAGCCGGCGA 680 ACGTGGCGAG AAAGGAAGGG 



AAGAAAGCGA AAGGAGCGGG 720 CGCTAGGGCG CTGGCAAGTG TAGCGGTCAC GCTGCGCGTA 760 ACCA. 
CCACAC CCGCCGCGCT TAATGCGCCG. CTACAGGGCG 800 CGTACTATGG. TTGCTTTGAC GAGCACGTAT. 
AACGTGCTTT 840 CCTCGTTGGA. ATCAGAGCGG GAGCTAAACA. GGAGGCCGAT 880 TAAAGGGATT. 
TTAGACAGGA ACGGTACGCC. AGAATCTTGA 920 GAAGTGTTTT. TATAATCAGT GAGGCCACCG. 
AGTAAAAGAG 960 TCTGTCCATC. ACGCAAATTA ACCGTTGTAG. CAATACTTCT 1000 TTGATTAGTA. 
ATAACATCAC TTGCCTGAGT. AGAAGAACTC 1040 AAACTATCGG. CCTTGCTGGT AATATCCAGA, 
ACAATATTAC 1080 CGCCAGCCAT. TGCAACAGGA AAAACGCTCA TGGAAATACC 1 120 TACATTTTGA 
CGCTCAATCG TCTGAAATGG ATTATTTACA 1160 TTGGCAGATT CACCAGT. CAC ACGACCAGTA 
ATAAAAGGGA 1200 CATTCTGGCC AACAGAG 1217[0150](2) array number: — information [ on two ]: — feature: 
(A) length [ of (i) arrangement ]: — 18 nucleotide (B) type: — number [ of nucleic acid (C) chains ]: — single strand 
(D) topology: — straight-chain-shape (xi) arrangement: — array number: — 2TGTAAAACGA CGGCCAGT 18 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Ornamentation of the carboxy substituent of the energy transfer coloring matter to activated N-hydroxy 
succinimidyl (NHS) ester (this generates the oligonucleotide primer by which ranked second, was made to react to 
aminohexyl-oligomer and the coloring matter sign was carried out) is shown. 

[Drawing 2]T he fluorescence discharge strength of a series of energy transfer coloring matter of this invention is 
compared with other energy transfer coloring matter and an acceptor pigment independent 

[Drawing 3] Some especially desirable embodiments of the 4,7-dichloro rhodamine pigment compound which can be 
used into the energy transfer coloring matter of this invention are shown. 

[Drawing 4] Some especially desirable embodiments of the 4,7-dichloro rhodamine pigment compound which can be 
used into the energy transfer coloring matter of this invention are shown. 

[Drawing 5] The generalized desirable synthetic scheme of preparation of the 4,7-dichloro rhodamine coloring matter 
(substituent Xj may be except carboxylate) of this invention is shown. 

[Drawing 6] The generalized desirable synthetic scheme of preparation of the 4,7-dichloro rhodamine coloring matter 
(substituent X 1 is carboxylate) of this invention is shown. 

[Drawing 7] The group of four sorts of coloring matter (the 3~carboxy- R110, the 5-carboxy- R6G, 5 TMR-B-CF, 
and 5 ROX-CF) which can be disassembled in spectrum is shown mutually. 

[Drawing 8] The group of four sorts of coloring matter (the 3-carboxy- R110, the 5-carboxy- R6G, 5 ROX-CF, and 
Cy5~CF) which can be disassembled in spectrum is shown mutually. 

[Drawing 9] It is the plot of the mixture of an oligonucleotide which was generated during coloring matter primer 
sequencing which uses the primer by which 5 TMR-CF sign was carried out, and the primer by which 5 TMR-B-CF 
sign was carried out and by which the sign was carried out 

[Drawing 10] lt is 4 color plot of coloring matter primer sequencing which uses the group of four coloring matter 
containing the 3-carboxy- R1 10, the 5-carboxy- R6G, 5 TMR-CF, and 5 TMR-B-CF. 

[Drawing 11]T he spectrum with which the spectrum and 5-CFB-DRGG-2 with which 6-CFB-DR 110-2 and DR1 10- 
2 lapped, and DR6G-2 lapped is shown. 

[Drawing 12]T he spectrum with which the spectrum and 6-CFB-DROX-2 with which 6-CFB-DTMR-2 and DTMR-2 
lapped, and DROX-2 lapped is shown. 

[Drawing 13] The group of four sorts of coloring matter (5-CFB-DR 110-2 and 5 CFB-DR6G-2, 6-CFB-DTMR-2, 
and 6-CFB-DROX-2) which can be disassembled in spectrum is shown mutually. 

[Drawing 14] It is the plot of the mixture of an oligonucleotide which was generated during coloring matter primer 
sequencing which uses the primer by which the 6-CFB-DTMR-2 sign was carried out, and the primer by which the 
DTMR-2 sign was carried out and by which the sign was carried out 

[Drawing 1 5]I t is the plot of the mixture of an oligonucleotide which was generated during coloring matter primer 
sequencing which uses the primer by which the 5-CF-TMR-2 sign was carried out, and the primer by which the 5- 
CF-B-TMR-2 sign was carried out and by which the sign was carried out 

[Drawing 16]I t is 4 color plot of coloring matter primer sequencing which uses the group of four sorts of coloring 
matter containing 5-CFB-DR 110-2 and 6-CFB-DR6g-2, 5-CFB-DTMR-2, and 5-CFB-DROX-2. 
[Drawing 17] lt is 4 color plot of coloring matter primer sequencing which uses the group of four sorts of coloring 
matter containing 5-CFB-DR 110-2 and 6-CFB-DR6g-2, 5-CFB-DTMR-2, and 5-CFB-DROX-2. 
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[Proposed Amendment] 
[Claim(s)] 

[Claim 1]A structural formula 
[Formula 1] 



(Inside of a formula) 

It is coloring matter which a donor absorbs the light of the first wave, and can answer and can release excitation 



It is coloring matter which an acceptor absorbs excitation energy released with donor coloring matter, and can 
answer and can show a fluorescence by secondary wave length, 
is chosen from a group which consists of NH, sulfur, and oxygen, 

R 21 is the C|_5 alkyl combined with donor coloring matter, 

R 22 is a substituent containing a functional group chosen from a group which consists of condensed ring structure 
combined with a five-membered ring which has an alkene, diene, an alkyne, and at least one unsaturated bond and 
six membered-rings, or carbonyl carbons, and a functional group to which R 28 combines a linker with an acceptor 
pigment — containing — energy transfer coloring matter which it has. 

[Claim 2]R 22 Cyclopentene, a cyclohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, isopyrrole, 
Isoazole, a pyrazole, isoimidazole, Piran, a pyrone. benzene, The energy transfer coloring matter according to claim 1 
including a five-membered ring or six membered-rings which were chosen from a group which consists of pyridine, 
pyridazine, pyrimidine, PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene. 
[Claim 3] Coloring matter is a structural formula. 
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energy, 



[Formula 2] 




(Inside of a formula) 

Z 2 is chosen from the group which consists of NH f sulfur, and oxygen ~ and R 29 — Cj_ 5 alkyl — it is ~ the 
energy transfer coloring matter according to claim 1 which it has. 
[Claim 4] Coloring matter is a structural formula. 
[Formula 3] 




The energy transfer coloring matter according to claim 1 which *♦**. 

[Claim 5]The energy transfer coloring matter according to claim 1 whose donor coloring matter is a member of a 
xanthene class of coloring matter. 

[Claim 6]The energy transfer coloring matter according to claim 5 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 7]The energy transfer coloring matter according to claim 1 which is a member of a class of coloring matter 
chosen from a group which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an 
unsymmetrical benzo xanthene pigment. 

[Claim 8]The energy transfer coloring matter according to claim 7 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 9]Donor coloring matter Carboxyfluorescein, 4, 7-dichlorofluorescein coloring matter, The energy transfer 
coloring matter according to claim 1 chosen from a group which consists of an unsymmetrical benzo xanthene 
pigment, a rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, a N,N,N\N'-tetramethyl carboxy 
rhodamine, the carboxy R1 10, and the carboxy R6G. 

[Claim 10]An acceptor pigment 4,7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The energy transfer coloring matter 
according to claim 1 chosen from a group which consists of a N,N,N',N'--tetrametriyl carboxy rhodamine, the carboxy 
R110, the carboxy R6G, a carboxy-X-rhodamine, and Cy5. 

[Claim 11]The energy transfer coloring matter according to claim 1 in which an acceptor pigment is chosen from a 
group which consists of DR1 10-2, DR6G-2, DTMR, and DROX. 
[Claim 12] A structural formula 
[Formula 4] 




(Inside of a formula) 

Yj and Y 2 are chosen from the group which consists of hydroxyl, oxygen, iminium, and amine independently, 
respectively, 

is chosen from the group which consists of NH, sulfur, and oxygen, 

Independently R^-R^ and R 15 - R j 7 , respectively Hydrogen, It is chosen out of the group which consists of such 

combination, when fluoride, chlorine, bromine, iodine, carboxyl, alkyi, an alkene, an alkyne, sulfonate, amino ** 
ammonium, amide, nitril, alkoxy ** phenyl, substituted phenyl, and a contiguity substituent are mixed and form a ring, 

R 22 is a substituent containing the functional group chosen from the group which consists of condensed ring 

structure combined with the five-membered ring which has an alkene, diene, an alkyne, and at least one unsaturated 
bond and six mem be red-rings, or carbonyl carbons, 

the coloring matter which can absorb the excitation energy with which the acceptor was emitted by the member of 
the xanthene class of coloring matter including the functional group to which R 28 combines a linker with an acceptor 

pigment — it is — the energy transfer coloring matter which it has. 

[Claim 13]R 22 Cyclopentene, a cyclohexene, a cyclopentadiene, Cyclohexadiene, a franc, thiofuran, pyrrole, 

isopyrrole, Isoazole, a pyrazole, isoimidazole, Piran, a pyrone, benzene, The energy transfer coloring matter according 
to claim 12 which is a five-membered ring or six membered-rings which were chosen from a group which consists of 
pyridine, pyridazine, pyrimidine, PURAJIN oxazine, indene, benzofuran, thionaphthene, Indore, and naphthalene. 
[Claim 14]Coloring matter is a structural formula. 
[Formula 5] 



^2 




(Inside of a formula) 

Z 2 is chosen from the group which consists of NH t sulfur, and oxygen — and R 2 g — C^ 5 alky I — it is — the 

energy transfer coloring matter according to claim 12 which it has, 
[Claim 15] Coloring matter is a structural formula. 
[Formula 6] 




The energy transfer coloring matter according to claim 12 which ***♦. 

[Claim 16]The energy transfer coloring matter according to claim 12 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 1 7]The energy transfer coloring matter according to claim 1 2 which is a member of a class of coloring matter 



chosen from a group which donor coloring matter becomes from fluorescein dye, rhodamine coloring matter, and an 
unsymmetrical benzo xanthene pigment. 

[Ciaim 18]The energy transfer coloring matter according to claim 17 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 19]Donor coloring matter Carboxyfluorescein, 4, 7-dichlorofluorescein coloring matter, The energy transfer 
coloring matter according to claim 1 2 chosen from a group which consists of an unsymmetrical benzo xanthene 
pigment, a rhodamine, a carboxy rhodamine, a N,N,N\N'^tetramethyl carboxy rhodamine, the carboxy R110, and the 
carboxy R6G. 

[Claim 20]The energy transfer coloring matter according to claim 19 which is a member of a class of coloring matter 
chosen from a group which an acceptor pigment becomes from a xanthene pigment, cyanine dye, phthalocyanine 
dye, and squaraine coloring matter. 

[Claim 21]An acceptor pigment 4,7-dichlorofluorescein coloring matter, an unsymmetrical benzo xanthene pigment, 
A rhodamine, 4,7-dichloro rhodamine coloring matter, a carboxy rhodamine, The energy transfer coloring matter 
according to claim 12 chosen from a group which consists of a N.N.N'.N'-tetramethyl carboxy rhodamine, the 
carboxy R1 1 0, the carboxy R6G, a carboxy-X-rhodamine, and Cy5. 
[Claim 22]An acceptor is a general structural formula. 
[Formula 7] 



(Inside of a formula) 

and Y 2 are chosen from the group which consists of hydroxyl, oxygen, iminium, and amine independently, 
respectively, 

Independently R n - R 16 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, It is chosen out of the group 

which consists of such combination, when carboxyl, alkyl, an alkene, an alkyne, sulfonate, amino ** ammonium, 
amide, nitril, alkoxy ** phenyl, substituted phenyl, and a contiguity substituent are mixed and form a ring, 
Independently X 1 - X 5 , respectively Hydrogen, fluoride, chlorine, bromine, iodine, Carboxyl, alkyl, alkene, alkyne, 
sulfonate, and amino **. when ammonium, amide, nitril, and an alkoxy ** contiguity substituent are mixed and form a 
ring, it is chosen out of a group which consists of such combination, and one of X3 and the X 4 is combined with an 
R28 group — **** — the energy transfer coloring matter according to claim 12 which it has. 

[Claim 23]An acceptor pigment is a general structural formula. 
[Formula 8] 






(Inside of a formula) 

- R4 are chosen from the group which consists of hydrogen and alkyl independently, respectively, or are made 

together [ the basis of R 1# R 5 and R 2 , Rg and R 3 , R Q and R 4 and R 9 ] by one or more, and form a ring, 

Independently R5 - R^q, respectively Hydrogen, fluoride, chlorine, bromine, iodine, It is chosen out of the group 

which consists of carboxyl, alkyl, an alkene, an alkyne. sulfonate, a sulfone, amino ** ammonium, amide, nitril, alkoxy 
** phenyl, and substituted phenyl, or it is made together [ R 5 - R 10 ] by two or more, and one or more rings are 

formed, 

Xj, X3, and X4 are independently chosen from hydrogen, fluoride, chlorine, bromine, iodine, carboxyl, alkyl, an alkene, 

an alkyne, sulfonate, a sulfone, amino ** ammonium, amide, nitril, or a group, alkoxy ** and others, respectively, 
X 2 and X 5 are chlorine, and one of X3 and the X 4 is combined with R 28 — **** — the energy transfer coloring 

matter according to claim 1 2 which it has. 

[Claim 24]The energy transfer coloring matter according to claim 23 whose ring formed of substituent R 5 - R 10 is a 
five-membered ring, six membered-rings, or seven membered-rings. 

[Claim 25]The energy transfer coloring matter according to claim 23 which is made together [ a basis of R 1 , R 5 and 
R 2 Rq and R 3 , R g and R 4 , and R g ] by one or more, and forms a five-membered ring, six membered-rings, or seven 
membered-rings. 

[Claim 26]The energy transfer coloring matter according to claim 23 chosen so that RpR^ X 1» X 3» and X 4 me *y bo 
equivalent to coloring matter chosen from a group which consists of DR110-2, DR6G-2, DTMR-2, and DROX-2. 
[Claim 27]A general structural formula 
[Formula 9] 





(Inside of a formula) 
Y - . — Y — 



— " Y — . 



__ — and — Y — . 



— one — ■ — one — ' — two — anu 1 — two — — ' — respectively — independent 

— hydroxyl — oxygen — iminium — amine — from — becoming — a group — from — choosing — having 
Independently Ru~Rjq and R^' - R 16 \ respectively Hydrogen, Fluoride, chlorine, bromine, iodine, carboxyl, alkyl, an 
alkene, An alkyne, sulfonate, amino ** ammonium, amide, nitril, When alkoxy ** phenyl, substituted phenyl, and a 
contiguity substituent are mixed and form a ring, It is chosen out of the group which consists of such combination, 
and independently X|-X 5 and Xj' - X§\ respectively And hydrogen, It is chosen out of the group which consists of 
such combination, when fluoride, chlorine, bromine, YOUKARUBOKISHIRU, alkyl, an alkene, an alkyne, sulfonate, 
amino ** ammonium, amide, nitril, and an alkoxy ** contiguity substituent are mixed and form a ring, 
It is chosen so that it may be equivalent to donor coloring matter which Yj, Y 2 . Rji~Rj(j and X 1 - X 5 absorb light of 
the first wave, and can answer and can release excitation energy, 

Y ~ — one — " ' ~ Y ~ — two — — ' — R — — 11 — ' " R — — 16 — — ' ™ and — X " — one — ~ ' " X 

— fj ve __ — f — donor coloring matter — ****** — energy — absorbing. It is chosen so that it may be 
equivalent to an acceptor pigment which can answer and can show a fluorescence by secondary wave length, and — 
X " -three - — and ~ X - _ fouf _ - one -a** - and - X _ ^ __-'_ an d _x — _ four _- 
~~ ' — one — a ** — together — carrying out — having — energy — a donor — from — an acceptor pigment — 
transferring — having — as — a donor — an acceptor pigment — joining together — a linker — forming — an 
energy transfer fluorochrome which it has. 

[Claim 28]The energy transfer coloring matter according to claim 27 which has a main chain (this is less than nine 
atoms in length) with which a linker combines a donor with an acceptor. 

[Claim 29]A linker is general formula R25Z3C (0) (among a formula, by a X 3 and X 4 substituent R 2 g is the C^ 4 
alkyl combined with donor coloring matter, and). Z 3 is NH, 0 is S, and C (O) is a carbonyl group — and an end 



carbonyl group — X 3 or 4 ' — it is combined with an acceptor pigment by a substituent ~ **** — the NERUGI 
transition coloring matter according to claim 27 which it has. 

[Claim 30]A linker is general formula R25Z3C (0) (among a formula). F^^C (0) It is the Cj_ 4 alkyl combined with 

donor coloring matter by a **X 3 or X 4 substituent, Are R26^1-4 a,k y' anc * independently Z 3 and Z 4 , respectively NH, 

0 or S — it is — it is a carbonyl group — and an end carbonyl group — X 3 ' or X 4 ' — it is combined with APUTA 

coloring matter by a substituent — **** — the energy transfer coloring matter according to claim 27 which it has. 
[Claim 31]5 or 6 carboxy TMR-B-CF, 5. or 6 carboxy TMR-F-CF, 5 or 6 carboxy TMR-P-CF, 5. or 6 carboxy TMR- 
P-CF, 5 or 6 carboxy TMR-A-CF, 5, or 6 carboxy TMR-D-CF, 5 or 6 carboxy TMR-N-CF, 5, or 6 carboxy ROX-CF, 
CY5-CF, 5 or 6 carboxy TMR-gly-5AMF and 5, or 6 carboxy TMR-5AMF, An energy transfer fluorochrome chosen 
from a group which consists of 5 or 6 carboxy CF-B-TMR-2, 5 or 6 carboxy CFB-DR 110-2, 5 or 6 carboxy CFB- 
DR6g-2 and 5, or 6 carboxy CFB-DROX-2. 
[Claim 32]A reagent labeled fluorescently, comprising: 

A reagent chosen from a group which consists of a nucleoside, nucleoside monophosphate, nucleoside diphosphate, 
nucleoside triphosphate, an oligonucleotide, and an oligonucleotide analog which were embellished so that it might be 
combined with an energy transfer fluorochrome. 

An energy transfer fluorochrome given in any 1 paragraph of Claims 1-31 . 

[Claim 33]T he reagent according to claim 32 which is chosen from a group which a reagent becomes from a guanine 
deoxyriboside, guanine deoxyriboside monophosphate, guanine deoxyriboside diphosphate, and guanine deoxyriboside 
triphosphate and which was labeled fluorescently. 

[Claim 34] The reagent according to claim 33 w hich is chosen from a group which a deoxy nucleotide becomes from 
deoxyjcytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 35] The reagent according to claim 32 which is chosen from a group which a reagent becomes from a dideoxy 
nucleoside, dideoxy nucleoside monophosphate, dideoxy nucleoside diphosphate, and dideoxy nucleoside 
triphosphate and which was labeled fluorescently. 

[Claim 36]T he reagent according to claim 32 w hich is chosen from a group which a deoxy nucleotide becomes from 
deoxy cytosine, a deoxyadenosine, deoxyguanosine, and a deoxythymidine and which was labeled fluorescently. 
[Claim 37]T he reagent according to claim 32 w hose reagent is an oligonucleotide and which was labeled 
fluorescently. 

[Claim 38]T he reagent according to claim 37 w hich has a three-dash terminal extensible when an oligonucleotide 
uses polymerase and which was labeled fluorescently. 

[Claim 39] A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer by which the sign was 
carried out extended by forming an oligonucleotide primer and a hybrid which were labeled fluorescently at least 
under existence of a kind of dideoxy nucleoside triphosphate and DNA polymerase is generated (the DNA 
polymerase). A primer is extended by guanine deoxyriboside triphosphate until dideoxy nucleoside triphosphate 
which stops extension of a primer is taken in, 

It is the sequencing method of a nucleic acid sequence including determining arrangement of a nucleic acid 
sequence by separating an extended mixture of a primer and carrying out fluorometry of the generated mixture of a 
primer which was extended, 

It is an oligonucleotide array of complementarity in a part of nucleic acid sequence which sequencing of the 
oligonucleotide primer labeled fluorescently is carried out. and has a three-dash terminal extensible by polymerase, 
This method of containing a n energy transfer fluorochrome of a description in any 1 paragraph of Claims 1-32 
combined with an oligonucleotide. 

[Claim 40] A nucleic acid sequence Guanine deoxyriboside triphosphate, A mixture of a primer extended by forming a 
primer and a hybrid at least under existence of a kind of dideoxy nucleoside triphosphate labeled fluorescently and 
DNA polymerase is generated (the DNA polymerase). A primer is extended by guanine deoxyriboside triphosphate 
until it is taken into a primer by which dideoxy nucleoside triphosphate which stops extension of a primer, and which 
was labeled fluorescently was extended, 

It is the sequencing method of a nucleic acid sequence including determining arrangement of a nucleic acid 

sequence by detecting a dideoxy nucleotide which was combined with a mixture in which an extended mixture of a 

primer was separated and an extended primer was separated and which was labeled fluorescently, 

Dideoxy nucleoside triphosphate labeled fluorescently is dideoxy nucleoside triphosphate, 

This method of containing a n energy transfer fluorochrome of a description in any 1 paragraph of Claims 1-32 

combined with dideoxy nucleoside triphosphate. 

[Amendment 2] 

[Document to be Amended]Description 
Dtem(s) to be Amended]0008 
[Method of Amendment] Change 
[Proposed Amendment] 
[0008] 

[Means for Solving the Problem]This invention relates to a linker for combining donor coloring matter with an 
acceptor pigment in an energy transfer fluorochrome. This invention relates to an energy transfer fluorochrome 
which has the reinforced fluorescence. This invention relates to a kit in which the directions for a reagent containing 
energy transfer coloring matter of this invention, coloring matter, and a reagent, coloring matter, and a reagent are 



contained. One linker of this invention for combining donor coloring matter with an acceptor pigment in an energy 
transfer fluorochrome, General structural-formula R 21 Z 1 C(0) 2 2 R 28 which is ex P'ained below (among a formula) R 21 
is the Cj.g alkyl combined with donor coloring matter, C (0) is a KABON1RU group and Z 1 is NH, sulfur, or oxygen, 
R 22 is the substituent combined with carbonyl carbons containing a functional group chosen from a group which 
consists of an alkene, diene, an alkyne, a five-membered ring that has at least one unsaturated bond, six membered- 
rings, or condensed ring structure, and a functional group to which R 28 combines a linker with an acceptor pigment - 

- containing — it has. 
[Amendment 3] 

[Document to be Amended]Description 
[Item(s) to be Amended]0021 
[Method of Amendment]Change 
[Proposed Amendment] 

[0021]It has the donor coloring matter and the acceptor pigment which ****. Among a formula, Y 1 and Y 2 are made 

separate, and are hydroxy I, oxygen, iminiurn, or amine, As for iminium and amine, it is preferred that they are iminium 
of the third class or amine, and R^-R^ are all substituents that are the energy transfer coloring matter and 
conformity of this invention, this operative condition — if it depends like, it will be explained below — as — a linker 

- each X 3 substituent of donor coloring matter and an acceptor pigment, and a X 4 substituent — it is preferably 

combined with the X 3 substituent of donor coloring matter and an acceptor pigment by one. In this embodiment, a 

linker is short and it is preferred that it is/or hard. It is because it turned out that this increases transition of the 
energy between donor coloring matter and an acceptor pigment when becoming what. 
[Amendment 4] 

[Document to be Amended]Description 
[Item(s) to be Amended]0088 
[Method of Amendment]Change 
[Proposed Amendment] 

[O088] Drawjng 3 and 4 show some additional desirable embodiments of the 4,7-dichloro rhodamine coloring matter 
which can be used into the energy transfer coloring matter of this invention. In the compound 3 (A) , either R 1 or R 2 

is ethyl, Another side is hydrogen, R 3 and R 4 are made separate, and are hydrogen, Rg is methyl, R 5 and R ? - R 1Q 

are made separate, and are hydrogen, X 1 is carboxylate, either X 3 or X 4 is bond groups, and another side is 

hydrogen. In the compound 3 (B) , either Rj or R 2 is ethyl, Another side is hydrogen, R 3 and R^ are made separate, 

and are methyl, Rg is methyl, Rg and R ? - R j Q are made separate, and are hydrogen, Xj is carboxylate, either X 3 or 

X 4 is bond groups, and another side is hydrogen. In the compound 3 (C) , R 1 and R 2 are made separate, and it is 

methyl, R 3 and Rg are mixed and form six membered-rings, and R4 and Rg are mixed and form six membered-rings, 

Rg, Rg, Ry, and Rjq are made separate, and are hydrogen, Xj is carboxylate, either X 3 or X4 is bond groups, and 

another side is hydrogen. In the compound 4 (D) , Rj and R 2 are made separate, and it is hydrogen, R 3 and R g are 

mixed and form six membered-rings, and R4 and Rg are mixed and form six membered-rings, Rg, Rg, Ry, and R^q are 

made separate, and are hydrogen, X^ is carboxylate, either X 3 or X 4 is bond groups, and another side is hydrogen. In 

the compound 4 (E) , either Rj or R 2 is ethyl, Another side is hydrogen, and R 3 and R 9 are mixed and form six 

membered-rings, R 4 and Rg are mixed, and form six membered-rings, Rg is methyl, Rg, R 7 , and Rjq are made 

separate, and are hydrogen, Xj is carboxylate, either X 3 or X4 is bond groups, and another side is hydrogen. In the 

compound 4 (F) t R 1 and R 2 are made separate, and it is hydrogen, R 3 and R4 are made separate, and are methyl, Rg 

- Rjq are made separate, and are hydrogen, X<j is carboxylate, either X 3 or X4 is bond groups, and another side is 

hydrogen. 
[Amendment 5] 

[Document to be Amended]Description 
Dtem(s) to be Amended]0089 
[Method of Amendment]Change 
[Proposed Amendment] 

[0089]Drawing 5 and 6 show the generalized desirable synthetic scheme of preparation of the 4,7-dichloro 
rhodamine coloring matter used into the energy transfer coloring matter of this invention. The variable substituent 
shown in each figure is as having defined previously. Drawing 5 shows the generalized composition which substituent 
Xj is except carboxylate, and obtains. X' shows among a figure the portion which is a precursor of X-j. In the method 
shown in drawing 5, 3-2-Eq aminophenol derivative 5(A) / 5 (B) t For example, 3-dimethylamino phenol is made to 
react to the 1-Eq dichlorobenzene derivative (C) 5 3, for example, 4-carboxy-, and a 6 dichloro-2-sulfobenzonic 
acid cyclic anhydride (that is, the X^ portion of 4c is mixed, and is ~CO-Q-SO o~). 

[Amendment 6] 

[Document to be Amended]Description 
[Item(s) to be Amended]0090 



[Method of Amendment] Change 
[Proposed Amendment] 

[0090]Subsequently, reagin is heated by 180 ** in strong acid, for example, pofyphosphoric acid, or sulfuric acid for 
12 hours. The rough coloring matter 5 (D) precipitates by addition to water, and isolates by centrifugal separation. In 
order to generate symmetrical output, the reagin 5 (A) and the substituent of 5 (B) are the same, but in order to 
generate unsymmetrical output, substituents differ. Drawing 6 shows the generalized composition whose substituent 
X 1 is carboxylate. 2-Eq 3-aminophenol derivative 6(A) / 6(B) (for example, 3)-dimethylamino phenol is made to react 

to the 1-Eq phthalic anhydride derivative 6 (E) , for example, 3,6-dichloro trimellitic anhydride, in the method of 
drawing 6. Subsequently, reagin is heated by 180 ** in strong acid, for example, polyphosphoric acid, or sulfuric acid 
for 12 hours. The rough coloring matter 6 (D) p recipitates by addition to water, and isolates by centrifugal 
separation. In order to generate symmetrical output, the reagin 6 (A) and the substituent of 6 (B) are the same, but 
in order to generate unsymmetrical output, substituents differ. 
2. Energy transfer coloring matter containing 4.7-dichloro rhodamine as acceptor 

The donor coloring matter which the energy transfer coloring matter of this invention absorbs the light of the first 
wave, and answers and generally releases excitation energy, The linker which forms in an acceptor pigment the 4,7- 
dichloro rhodamine acceptor pigment which absorbs the excitation energy released with donor coloring matter, can 
answer and can show a fluorescence of secondary wave length, and donor coloring matter is included. The desirable 
example of this class of the coloring matter which uses 4,7-dichloro rhodamine coloring matter as an acceptor 
pigment is shown in Table 1. Although the coloring matter shown in DR1 10-2 which was explained previously, DR6G- 
2, DTMR, DROX, drawing 3, and 4 as an example of the acceptor pigment which can be used into this class of 
coloring matter is mentioned, it is not limited to these. One subclass of these energy transfer fluorochromes is 
coloring matter of the first class of the coloring matter of this invention whose acceptor pigment is 4,7-dichloro 
rhodamine coloring matter. The general structural formula of these coloring matter is shown below. 
[Amendment 7] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amended] Drawing 5 
[Method of Amendment]Change 
[Proposed Amendment] 
[Drawing 5] 




[Amendment 8] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amended]Drawing 6 



[Method of Amendment]Change 
[Proposed Amendment] 
[Drawing 6] 
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^mt&t-Utt 5 HIR&t^6 HIR4 fcJiXr/U^x/u 

i^t»^$ftr^4«^9Wifi^4>*4B**6a« r ft 

feiWMI-C* 0 , R 28 tt U > 7 7 -fe 77 -ft 
IKSft^SB. 

C!S*«3 3 3 R 22 ^>7a^yf-y. >-7n^.df-t 

y. f5f77y, to-;k <yuc-/K ^V77- 
/p. £5v'-/i'. w y-f St*7-/I/ , e^y, eoy. 
^y^'y. f'jy'y, t'y^y'y. f'js^'y, ~r^i> 
y^^x'y. 'fyr'y, <7/75y, f-^77f 
y . y k -)\sMf-r uvvfrh^hVifrh Stt'fut 

5 1S4 fett 6 H Wf* 4II*3H 3 2 (Cie«}co«3tSii 

[fl:i 1 3 

« 0 

Z 2 fiNH. K*»^ffi t **'^=Sr4B*'^>jilfft. ^ 
R 23 (iC ; .cTyU^yUT5>S) ^^7418*^3 2t:IEtt 
<Oft*a§ISft/iS*a5. 

I«*JS3 5] 'jy^-^m^ 

[ftl 2] 
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s f**tVTV&k* n-/sy, 4. 7-y7nno- 
[11*114 0] 79-tT9—mtf4, 7-/7od 

7/u*u-fc4>'&fft Mf'sy/^tyfyfef, o 

-?$.y. 4. T-y^DOD-fiyef, 
yD-y=y. N. N, N' , N ' -Thy*1-)Vt])\s 
^yn-rjy, tf/M^i-RllO, *yk-K^xR6G . 
#/M<Jf s/ - X - a- / 5 y 2M«:y5*» <b** $tfr?>'M. 

[JS*rf 4 1 3 7?-fe7*;5'-£fg#DR110-2 . DR6G- 

[lif**42] WMfiTtti/Zt^tisY. r** 
y-99\^^^Yt9^X7x-b. r : **i>9 9l>*i' 
VIS**? x-YRVr**i'Z J ?\s*>'YY 'J*X7 
x-h*^&l>g¥^jM{fft.&li|*JS3 2lClE®^3t 

[§S*«4 3] T^^^^^l^^f-K^T'^^^h 

T^isrsy'yfr^hnfrtyMtfiimtimA i\z 

[iS**4 4] mm i y=r^yJ9\y^^Y . i9f 
**>9 9\s* : sY*:/*Z7 x-h . xt^x* 7 

•j *x 7 x - h t> & ®frhmnxh mm 3 2 tcie 
s^*iiti* Missis. 

[ f!*« 4 5] y'f* * v 9- 9 U K #r * * x x 



ummmwiztitztm. 

i is** 4 6 3 taigas vh 1 m 

m2izim9)%mmzhtzm. 

(ff*iK4 7 3 * V 39 9 M"f- K«\*ry ;< 7~-fe'Sr 

m 4 6 KteiJt^TtMs ftfcissm. 

[ii**4 8] x^;^-tefl^7t^S{C^§ii^ 
J:oWgfifc$ft*.\ 99]/*i'b\ 99\s*vY*i9* 
X7i-h 1 7?WyFi/'^7i-h. Xtls* : s 

[ftl3J 

T'9^-7'9- 




Y, St>'Y 2 {i^^SftitCt KD* j^/k 

■71ft iilVX*is)\>. 7JV*lV, 7>\s7-y. 7>v*y, 
X***-K 719, 7y*-<lA. 7$h\ -MJ 
/k 7/to*K 7x-;k I)157x-yK 
tf-mzZtixm&ffcf&Wiis. &i/ztie><n&*& 

0, 

R :g «u yfi-£79 «*tK«S: 
X. 
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/k t7y-/K 'fy-fs/y-^, f^y, toy, 
^y-fe'y. fjx>. tr»;?'y'y, trusty, 77/ 

[flu 4] 
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yT-yfesit, 7?ni/7-yfefMx;77^e 

i¥*"oiM(i'n^feS<7)7 7XO-^t'^^!^JH4 8C 

[fit*JB54] r^-br^-fef^tyfVfet, 
y7-yfef, 7^Dy7-yfets^?77'(/'fe 

y. 4, 7-s/?au7/M-H:>fys*. ftttftty 

V. N, N. N ' , N ' -f-b7*1-JV/}>V7tf*isri~ 
y*y. ^/P^yRllO, &[A'#/ki«fvR6G *>4>&l> 

HE. 

7/MV-fc'fyfe*, a^^yyvf-tf-yf-vft*. o 
-^$7. 4. 7-y?nDn-^«yft*, 77 /Ptf* 
xu-^y, N, N. N ' , N ' -fhy *T-iVi])V 
tf'*yo-y*Sy. ^yt-*^yRno s ^/U^v-R6C . 

[ 573 7 7 * -tf HRffiita 
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tf/kl^/k 7/U*;k 7A>?y. 7fr*y. 

X, ~X 5 tt*«»4fc*** 7»*. «BR. JUL 3 
"7*, 1jlV-#*v)\, y TtV^iV. TlVTV, 7/Mf>\ 

[fcl 7] 




R, ~R 4 tt*<r*4toWR. Rtf7JHf/W*>n><r*» 
ifcliR.. >R 5 . R 2 <:R 3 , R 3 <:R 
7 . R, >R 3 <nm<r>—7U±1)i-~®£*i\XmMf8L 
I. 

R 5 -R ;0 Ji:^^tllitC**. 7 y|, t&%. 3 
#/k1«rv7k 7/^/k 7/W7>\ 7/l/*y. 

K. XMJ'k 7>U3*v, 7i-'K &t/SM7xX 



x, „ x 3 &o'x 4 ii**a£i;:**. 77*. <a*. 

3**. ^/kifJf^k 7/P^k 7;P7>\ 7 
/Mf^ X/l^-K XlV*>. 757. 
A. 7$k -bU/k *fctt7/P3^^*»4)«r*«*» 

x 2 &tfx 5 ttttOfc* 1 ), **ox 3 &tfx 4 ?tf 

R M fctta«lTV*4> ^#t4ll*;Ii4 8(3KStC0« 

[ig*JS5 9] R, ~R, 0 . X, . X 3 SIA'X 4 #DR 
110-2 . DR6G-2. DTMR-2, &t/[)!W-2fr 
fcfllfcfc*fc«S*4 «fe o J38Wrfi*lf*« 5 8tc£tt 

[ffi^6 0 ] t6R*«T5|-^£/X 7 U-tT^ K. t* =f 
xT^l^xK^tfT^x-k f 5f^fx7 7U-7rx 

/y, T5r d f^7rV^y < 7^*^7*77 

f r *#5^5v f y*»A>=5f*»*»<?>a{ffL4iir*R6 0fc 

7r^>-7^V^->H ; 67*X7x-h. v-'r**:'*? 
Utfi' K^7x- h&tfVTJf* i'T^l^i' K h 
•;*X7x-h*>i«r4»*»fejBar*L6«l*Ja4 8K:IE 

[ S WI6 3 ] S*?**^* 7 hWtf*^ 
hv>\ f^xTrVy^, r'7r^>'7'77x>. & 

l»*fl(6 5 ] aT'J ^77U3rf-NWJ P< 9— tf* 

IS 6 4 fclB»W«3C»*5*utW*. 

6 6 J x*/l^-«MHfcfi*etta3fL* 
J:$C«M»?flfc. 77U^i^K. 77U*v'F ; e7* 
X7i-h. X^M^KirtiW^x-K 77U-7f>- 
K f» l J^7i-h, * y 3T7 7 K&tf* 'J 3'7 

[£18] 
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Y, . Y,\ Y, &lAy(i**%R4Kt h'o^/k 
R :i -R l6 mRn' ~Ris' ttS*««l4te**. 7»/ 

x, ax. ax. 3^*. a/MHps'/K 7/mp;k t 
/ut->\ 7/u*>\ t.;u**-k 7$ a ryt^^ 

A, 75 h\ Xh'J/K 7/^3f>\ 7i-/k HJ&7 
X, ~X 5 A&^'^X^tt^f&fcfc**, 7xX. 

>\ 7/Mfy, x/i/**-k 75 A ryt^A, 

Y : , Y 2 , R u ~R 16 .&tfX, ~X 5 

Y,\ Y 2 '. R J: ' ~R 16 ' SlfX^Xj'liKt-fi 
SSHttfit^jCS Jfct 6 I £ l> 7 7 -fe7'?-ftX 

77-feT*-fiX£IS£-f 4 y ) 
[ 6 7 ] y y * -*« h - * 7 7 -t r 9 - izm 
mm 6 6 tcgE«o3%fui $ ftfcsas . 
4>. r :5 {sx 3 s^tix, laait-K-j— a*te^* 



ta£ l .*TA'WC& t )s Z 3 liNH\ O^/SJiS-C'l) 
K. 

[!i*il6 9] y^-#HK5tR 25 z 3 c(o) R J5 Z 

4 C(0) (s«+. R 23 {±X 3 *fc«X 4 WHI-CH-*— ft 
ftfcC, . 4 Ti^iVX'h 0 . R 28 <* C, . 4 7/M!f 
Z 3 at^Z 4 tt**»±fcNH, OiTtJiS 

;us*»'x 3 • ifcutx, • mmz'T 9 -ft*(ce^ 
Kb y#x7x— k * y ^ 9 k at* * y 3** 

X+yl^HHW&fcft*** 5 4*li6#/W#* v-TMR-B- 
CF. 5 4£{i6#/t^*MMR-F-CF. 54£ti6#/M< 
dfxTMR-P-CF. 5 4£te6#/>**^TMR-P-CF. 5 4fc 
{i6*;W^vTHR-A-CF. 5 4fc(i 6 /jfUtf 3 ? i^TMR-D- 

Jfv-ROX-CF. CY5-CF, 5 4£(i6 tf/Utf^TMR-gty-SA 
MFAIX5 4 fctt 6 i/T»-5AW, 5 4 fcii 6 

xCF-B-TMR-2, 5 6 filVX* i^CFB-DR110-2 
, 5 4^(i6^/WxCFB-DR6g-2. ftt^5 4/t«6 

IWm 7 1 1 taSgtfr** ^ M-x H . r^f 

H >-'+>X 7 x - h ?f ^ Y V y d^X 7 
x- h*»4>**8*»fci»fli*i!l#87 0 HJEK^a* 

U j!- K ^ 7 x - h Rl/iSr >• it ? U H h 

y*^7x-h*^*6P*»/i»jrn4a«^7 0(=ie 

[ IS^fl 7 4 ] SEH8 y :f * ? M-* H T * IS* 
[ I9*JS 7 5] ^ y J? 9 V* f- Ytftf 'J ^ 5 — tf 2r 

«7 4 izaffimmmztihmm, 
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[mm 6 ] mg&m f 9 y n y * 

h-';*^7x-h&t/DNA.-Ky^9 - -t'iOff ST 

#gy$ $ 'J ^ 9 + y -r 1 / w y 

tfX 7 x- h # t 0 fll> £ T'r** 7 v Y 

w.y\&%.-Hwx-h->x, 

tm&m-mzttmftn* y mv*^ ywm t . 

Htl 9] 

o 

x" R 21 % / R 28 

K^{i»Hftli<0*£iR«U JCSLTffl«ex*/Mf 
7 9 *7 9 -ti H &Jg(C J: OScttS^ iifclttex */U 

s *vo > 4 «s^isfl}^*» t>+ch m> h mux 
tzmmmx-h o . r „ ut y ya - £ r ? * - t& 

flffl8EJi|<»)Syi|ftje*i6. 

N 'J * * 7 x - h aiA" D N A X V ^ 7 - -WyfiqflETTS 

jtsiissn^^y tfjr ? u** K7'7-f v-t/w 7*y 

(^DNA^'J>7-t'IJ, r 
y -f v-0§£5S-*^±f S ^"tjT * 7 l/^-v- K h 'J 
M7i-W*i: OaafliiT^Mf y*7U*i<'K 
hy^7.7x-hf7*7^v-^}ift1-§) . 

Hassan* r 7 -7-*>atew*9Hi5»er4 •- £ 



gmmshtztv 3? 9 u^-f Y?y 4 i-tfmtfc 
zzti. ^'jjiy-^zxm^mymm^i-i 
m®ifl<o-$Mzm&m vi?9i>*r Y$m t , 

Ut20) 



\ 




Y, WY t I^^MCth'Q^-/;k SHK, -f 5- 

z, {±n h , m%.v®Mfrt>%s>m*bmm, 

Rn-Rn UK* ?*40KS, 7 ffl*, ft*. 3 
7)^ IV, 7fV1ry. TtV^y, 

tjm^-k r$7, ry^-^A, r$ -by 
tf~^z*Kxwmm-z>%&, wztihD®*-& 

R u MZ ; ..f,7>\>*lVX'h r ) , 

r 28 (i y y * - $ T9*.?9 1, tfiga * 

S(C J: 0 JJtJBSfifcllllBx^/^-tiRiR-r !> i fc * { T 

m-mis) i%MimT** : s}(9\s*~>Ybv* 

x 7 x- h ^wfc < 1 1 -«03t5EflHi$ y'r** 

i^^f 9\/-%i/Y hy^X7x— h N A#'J ^ 7- 

N A. it 'J ^< y— fe'fi, 7*7^ "7— ^Sfi*»ihi"S«3t 
«»$ flfc j/*r > 7 7 U ?T H h 'J *^ 7 x - h *« 
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^WMW-ivr^^'y^ 7 i>* : s b" b 'J*X7 x- 

x*;MME»lbfcfe*fc«:S*. x*;HME»8# 
CfL2 1] 

O 

b*- Z, R 22 >*t7*- 

bt- U «SLTI»Bx*/Mf 
r 7 -fe r 7 -f A b -J— fe*fc J: 0 ttiU $ JBiBx */u 

z, iiNH s mtmm%frb%&mfre>mim. 

R 22 (iT/W^y, ^x>. 7/Mf>\ 'J?%<bi> — -)<r> 
fttmSSfeiXttb 5 SSfttf 6 IS* fctt^^-A- 

[I^JH79] RBfi!fl£r3r*->*?M-S'b-MJ* 

■tf«9#£TT'7*7'r -?-tJ\4 7~V y F&l&i&tlZb 

Wm*tlfz * ? U * x b b 'J 7 x - b # 
m&ZtltzTyJ ~?-lzt <9&£ill&X'T**i'?7 
V*i/W)*Z7 x-YX-r7<{-?-$:wm-h) , 

*titz Vr* * v J 7 V * * b UJ-f h * k (c J: 0 

SBtKMISiifc^**^^ 7 b b 'J x- 
UTttirjl 7 VJfi, b b •>» *X 7 x - b 




(sW>. 

zm±t})VX-ii>mX'tb*). 

Y! &t>'Y 2 te***b&Ctba*v7K >( 5- 

#/u*'4r>/K tvmwk 7/t^y. 7/t-^y, 
x/b**-K 7$ a ry^-^A, 7Sb\ -m; 

RjittCi-sT/^/U-C'A 1 ?. 

R 22 fi7^>\ xiy, 7rt-*>\ ^&<ki — ?<7) 

R 29 ayy#-*7?*r?-£sa3iH-&im£ 
*>o77-er^-{i€^<7)df-<fyTy?vxto- 
Pte J; OftHJ$fLfc»fix*;^- i k a»r 

[000 1 J 

imwm-timittm] stent 

(0002 J 

iWtoMt * mm i . mm? s /t:y>oa^ co*3tfe3f*« 

**VufctfiHRtfftS--k*<jffiU<. r^*, ft 

*i^*^)«»aj $ & * ttas-r * ^)tc arm l » * . 

*3tfe*{±*?v^b-7x7 N 
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Wz&)£ IX . a>ojS>H=*f immW.ftX'{m*tib 

~mmzx<o^^ti. 7?*7'?-%%mz%k$: 
%,i~z>£oizz#h. <e*i&. mmztitzvi—mitft 
n¥-f~mmmmx.^^'-^mzmL. %<r> 
x.*i\s*?-Z7? *7?-'&ytmzm>tzmi-b z t 
bzt vmrnx-hb . m« <nx.*>\s*-m$'%% 
mtf$.miz&w.ztix^t:. mm. mmtm.w 

6,143 ^&I>"W0 95/21266 it. F+-M%.ftt77-t7' 

?-mmmv i??i'*i-miz£ msztix^ 

b3L*lV*~mWt£.mtmLXUh. Lee h, Nu 
cleic Acids Research 20:10 2471-2483 (1992) \t7lV 
*U-t<1 ycr>4' -TiJ^^lvm^mzX'OA' -T 

mziimx^b. 

[ooo3] m^mmr y -t w Wfttfr 7 -m *>* 
^mmmmm,. mm. 7p-im mh;-(l 

anier h, J.Inununol. 132 151-156 (1984)). m&faft 
If (Gray h, Chromosoma 739-37(1979)) , Rt/D N A 
mmfcifto, ZtlhC0T-/-tAlZ^X. 2SW± 

tbztvmtK. -mxwwtmx 
myr/^x-mmzmmuu, mmzmmtb 

V yy'i^nzmfcftnWi&itfi.ntVy 7/^com « <r> 

mrmmiz'&ft-thwz'mt zummzmm-t 

b. ZmkiiFf-®. D N A 7*Q — ~7~T •j^.-i (7)^ . 

(nxw h)\smzftm^&%&%&%commi±j2mt $ 
tibm<g<r>mm-i. ztuzx^mo-uvaivz 

DNAitfijitogco^, %m<7)z^?hii'mzftw*im 

%%%&%<Dtiffll*&--l'~y*<7)4'3<7)®mc?>±X<r) 

*u ]s-ym%Mm&m%%it±mmz>*i!i%. 

SSSrflfl^-f b, Connell Biotechniques 5 342-34 
8 (1987). Probers, Science 238 336-341 (1987). Sin 
ith Nature 321 674-679 (1986) . &£/Ansorge 
h. Nucleic Acids Research 15 4593-4602 (1989). 

{ o o o 4 j i$c . m&m$)ftm.i < ®mi l z};&mm$: 

fe*^S*-tS bZtt BUjI L tz®.->fr<r)m>5i]% b , m 



bju(mzftm*imx-fo b &mwfoh. %itx^9 \*)vi? 
xi? hiismzttmnb&mumzs.ititz tarn 
mx%b. nttttut. Gmft&mzmm%yt'< 

y\<*mtmO-W ^/^-^-(nm)^ 1 ?, mmtit 

&x^7 Y)wm^mwtmz& wmztibfrhx-h 
b. &m?>®izfflix*tyMmzmztib -x^h 

cjtsro. m. mizm%t>%^zt. 
sztibtm. mm. xvzfvt+vtm-scom 

$,%%miX. mm. #fflftf*$4,230,558 -t, (31 
314,811,218 ^. ££(iWheeless<b. pgs. 21-76. Flow 
Cytometry: Instrumentation and Data Analysis (Acade 
mic Press. New York. 1985HCJ: *)BW.$tltzmzm^ 

Ztibiio*. *y Ynxy 4 i)s?-RifftQ?mwg 
<?>&. v 7 o yf'UiW.Rrfx*.? ho/7 7f(7) 
&tmLXX«co&mzi: <0±tt^^^i-Mzm 
^XWllftbZ b ZWtf-b . 
[0005 J SAc. X«CD&m<7)&%><7*i-MZ. 

m%u i nft%>mx'm& im j: o i<zm^\^ 
xhbmmb. mm. dnass^i^o^. it 
* $ titzy- y 7)vgm\n& ^mytm^mi t o # 

3rVv (Pr ingle i», DNA CoreFac i I i ti es Newsletter, 1 
15-21 (1988)). &mt l z£t)$ittzmftzs7-TMZ. 

m*cD®Kjmkx*mmziib®iz-mizm:x'$) 
b. trust.. *«w&mimizz<7)i$L%j£&7\x'W)mz 
tibztvmiw mmomtffi&i- &mzw\ 
mrni. mtf--mz®m~/t&&kZGL%^zi: 
x-$>b. w^mm&ttfti^&mv&tfmmzti 
b®%. *«v&mz*(r)m&&.±x'm&tb<7)i.z% 
m.^m&'tbzbtmmtb^xvt. . xw&m 
tf*<?)®Lftj&m*.xW)mz h%^ztfrt>$Ltb mm 

(rymzWfotbtfSithtib. ±&nm£.lzmiLX . &m 

<?>nffi . ft?-* i x . msmktf 7 y 7* y v mnsm 
mmmzmmwtxmw\ ztz. wut&mzy 

77*yh£!kt. ttzlttmtbWzt&mtibik 

^. mm. uNAsmmr/m, mm®, xv* 
=7— mm. v tm$&x$>b>mm 
b. nizA&DXAmmMcommiz&^x. $>&mm 

ntzMz&mvmffl%tb®.<r>%<<r>3mcr>tzMz. 

%K&mW^ *&W>.tfm%L $ HX V \fz . Conne 1 1 
h, Biotechniques 5 342-348 (1987). Prober^, Scie 
nee 238 336-341 (1987). &l/Smith ^. Nature 321 6 
74-679 (1986) . 

[0006] z&mmzt&x'h bzt f/b^tz^-ft 

^f-yt-D-y = y(TAMRA) . o-r^yX(ROX) . n- 
y'S>-6C(R6G) . o-r5yU0(R110) mX'hb, *ll 
#1^5.366.860 ^. n-f ~ I 

xmzmMixhb. wc%ti\z. (i) o-^syiiA 
%mzit7>i*u-t4 ys.vmn.&x'b*-) . a) d- 
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Pitt**? htVtf7lVt\s±4 (ttVijftft) 

>*1t#"4**^Ay 'J -y KAr-hYAG U-f-flfc 
tit. RViilt<mi^&^W%<?>tiMz1ffl! l zGW X'h 

4. 

[0007] x*/MMK#»#fc*tt. ffl^Sr^y 
7b*4;t4. IfUi, x*/Hf-fK#$3fcfe*fc:|S|t 

ttJI fc r 9 -t -atjfcfWJ * t«*fc«aj-r $ 

$ $ ii . JtaWtcffflt: 7 7 -fe 7* ? -a* frtf K 7- m# 
lite *T9*tT9 -<mfc>W K 7- # *««0i£»a^ 

[0008] 

C US SrSf &7 4 ] K r x 



hO»tS. K^H&**x*/i/*HE»«*e*+-C' 

#-fcL JaTfcUKHSfiiJ: JRtfli3^R 21 Z,C 
(0) R 22 R 28 RnttH-^-ffllSfcaS'&SiltC 

7A*y. ^<it—?^lfi|n^5-wt4 5 

Nggft* 6 mtfMmmmm?$>^T t j: 

WK*fcttaSftfcW**-C* v . R 28 it i) y 
*-Sr7^-feT^-fe^tS^f 4fggSS-#0) 
"T4. 

{0009 J 
HC2 3 3 

o 

[00 10] Uy*-*K:ttfflS<i4R, 8 »i, R 22 £- 
4 77 -feT ^-feSSfclS^t 4 wfcffiffl U# 4 33R#T 
ft4>ft"0>4£>4>«9>4a-C2>o-CkJ:V*. ftSfttcJi, 
R 28 £(i7 7 *7'7-fe^<y -fe'yiiS fzl ZZ<7)1&<7) 

^mffimmz&^ztihx'hbo, zum. R 28 ti7 
9±7y-&m<7)<y^>mtziz*(r)Mc?>3Tmimm 

K. ^Vf-5fx7^-h s -fVS'T*— K A>^~)V 
A5^f K, vu-f5K. h KnJf yX7^W 5 Kxx 

XA-f/k 'fSKxA-f/k th'7y>, 7y>'-hn 
7xx;k &t/7xK£flM-f4diC,*9)lM£ft4 
ItiWiLo. fJOBf, R 22 Sfi. 77-tr^-fe^ 

22 S^O H 7— fe^^cOff 4^(i»(C7 7 -tT9- 
mizttiuUU. 
[00 1 1 J 

[^mcrmtmmm.] mm. UTizmwztizmim 

mzH^T. 'Jy^-fi-ffijfjflCRoiZiCW R 22 R 
29 Z 2 C(0) R 21 at, v 'R 22 (ixia50t*i , 5T'^ 
0. Z : RtfZ. {i*^«ii{cNH. KE»4^(ig6^f 
J>"9. R J9 (iC : . sTiV*>VX'hO* *»*/l^.1?x;uati 

r?-tr?-fe*^fSfltjttc^$fiTv^4 ) S-Wf 

Z, *Wrfc*SWWcfc^T. C(0)R : ,R 23 Z 2 
^7xx 7 hf j7 c /if/i- 7 h <rffM1-4 . 
[00 12] 
[ft2 4] 



(14) 
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K7- 



L \ rt 22 Z, 



[0013] znmmmzM >t . y y^-a^mt 
ixmwi5 9mtMt6nmmmmk ix, 

y^n^yf^, y?n^-ty, y^^y^yi 
y. y^o^-if-y-xy. 77^, f-*75y, to- 

e?y, fny. ^y-ify, f ys/y, £ 

£ft4>td»jS3ft$rv*. MH^a 

i^Mf+y* v ytfmfbtihtf, zii c?m%Z ft& 

w yij-mt i v ^numm t . jaTfc* $ ft 

[00 14] 
Ufc2 5] 

o 




[0015] *»i»0x*^¥-iH^j|efe*<9-O*) 

K-t— fi*fr*tr. 
[00 16] 
[ft2 6] 




(00 1 7] Y, &JA'Y : UtHHrtSfttt 

v&rvts yiiHSJO-f $rL^i,^^(±r$y'C 
I i: * L n. R ; i — R. 7 MtfeJfcQax*/!'?- 
fe^i 1, h f»«>l»IiStl) t ± < 

: s - R, : {ifi**)*^ 7 h Mm&tWKtflx* 
1-6 fc*>cj£< £ft* ft" k J: n - > 3ft I) 



^ — 

. R 



Jt. x*/MM6»fe*ut K7-feii§£77 -fer^-fe 
stce^iyv^-^o. x^^'-$E^fe^c: 
^saiBWto-o^igfcfcfcvt-c. y y^-(i±ie<7)j: 

oKHRflBSsHRnZiCW) R 22 R 2 8 (sW. R,,tt* 

vyryY fe*<o 4 ' ffitiKte s ftfcc, . 5 r/u^/u 

T'&O, CfOHi^tfx^gT'&O. Z, li N H , BOS 

R 22 <i7/^y. y'iy > 7/1-* 
y, ^< t 5*ait l< 

ti 6 iSi fctilB^BaiJfC* •> -C i «fc <r vfr /W*x;M* 

mz%i&$ixt:m.®mx'?> o . A»oR l8 «ty y#-&7 
•c, yy*-n±ssoj:^teHR«ja^;R„z 1 c(o) r 

22 R 29 Z 2 C(0) R 2l Rt>"R 22 (i±fg«Ot^OT- 
£•9, Z, M/Z 2 tt***fcfc<cNH. IffifSSfciiKSS 
T*D> R 2 9(±c,. 5 7;^;ut'^0. *ig/^ii<x/HS 

6. Z 2 jMg3RT*6£ft;fc:t>V>T. -C(0) R 22 R 29 Z 

2 -<±7 5 ym-fy^.- v zmfo-th . x.*)v*~w& 
m<nz nmuBmnwtzwpm 1 i v ^mz& \, ^x . 
y y^-tiOTc^ $ ft § i -3 1 . r 2 , &jzr2<> + 

^yX'bVs Z, $.VZ Z ^NHt'B 1 ?. *"?R22#< 

y-tfyrfc&^-T**. 

[00 18] 
Ht2 7] 



[0019] K i—&mi<£glZ «t0R 17 * { 7xx;m 

0 . R 1 7 #7 x x^S ^(iSf^ 7 x -/Uf A l> 

^^MM^M^-y^v^Ay^vxc^-^xh 
h. Y : VTZyXbl. i^Yj 5 x»7AT'ife 
0 . *>0 R , 7 «< 7 x ^ t tttMM 7 x X»P X'h h « 

£ 0 y-ry 7 y*. y?-y?7X, 7^0 
•>7-y7yA%.l*Z7Ty4 > 9 y XT>-^X'h->X 
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COO 20] 
[£2 8] 




[002 1 ] VT~&MRV79-t79-£M 
fc sWf * L < „ A^R, , - R, 7 l*3WHBflx*>Wf HE 

mmz Xttit, tartzwnztiht o fc % y y # -*< K 
-)—&mwT? ±79 <o x 3 

X, M.®mco-L iJF£L<tiK7-fe&&tf77-fe7* 
*F*U\ Wbtctitf, Z.KWY J l~-&&b79 J z79 

[00223 
[£29] 




[0023] wmmmmiza^x . x*/u*-e£it 



ftmst^cn^VTViyxn-wzhh K7-fe 

7 7 7Rl/>'X 7 7 5 -f >- 7 7 X«0-1 X'fo I 7 7 -b 79 
fe3tSr77-t7*7-€i£(;:i££-ri> 
yv/r-££tr. CflldHM»cJ:*itf, 77*7-7- 
(i*%00nm J;D*#<. £fc(iK7— 6*<0««K*bt 
J: , 9t^'5r<tt^lOOnra ^v^Mft^W-fS, ± 

-HBStfflWfciJ^T, x*;i^-*K^3befe£ 

it h y *x 7 x- k ^ 7 M-f k $&t&ft8K#tift 
Ktt. wit*. fe*«»5j-y^^ 

F^Wcttffl L'l%&T**ri/9 9 Utf^ KT* 

x*/w*HE»98fcfe*?M«s y :f * 7 w^f- 

[ 0 0 2 4 ] ifc. *»Wi*»Ww:*^-*K»fe 

T , f-^S{i*%BflOx^/l/df-«^fe3j5TfS^*n 
fc— 3S03*sSr* ■fr'f X<7)^- 'J 39 9 K L . 

tt*U x*/wtf-«#feSBoffittfca£vvc#M3ftfc 
■MSftfc* y 3'7 7 H I i: £*tf. 

77 -f 7-co?I^!Hg^T>i-^ x7 7 K h 'J *X 7 
x-k a^5r< t t-»0fe*»»SftfcS>r** 
7 H h »J *X 7 x - h &VD N A ,*? >J.X5— 

-fe'o^T-c -^igE?fj £ * y :f * 7 u** k 7? -f v~ 

fc'vrry y F£ffi&t&ZblzJ:t)£j8 l Zti?>. DN 
A-1?y * 7 — m, 7y 4 if?* 
^fx7 7 U^^- K MJ^7i- N*>'t 0ii*#l& *T 
7y<1-?-$:T**i'9 9l'**}<hV*A7 X .-bX' 

jf^u^Hhy*x7x-h. ep<?, 

'>*T3f ^ x xNx7hy:t:X.;x-b, «3tBSJ S/lfc 
if?* * •> T rV ^ y h >J .-};7 7 x - h , K^IRSB $ n 



(16) 
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LX D N Ai»S£iHT ? tztfxn 
[00 2 5] I. *%aj?^X*;Mr'- fejjj y y ii- 

tlZZoZ-Mffimj&Rz^tCiO) R 22 R 28 (jS*. R 
2 , it Vi—mizm&ZiXfcC, .<,T>V*)VX'h 0 . C(0) 
14^#X/|^-C£> 0 > Z, (iNH, SJffifcmWR-C 

£9. R 22 {ir;w^y, yiy s r/Mry, 

rn-fumizm^tix^im^mm^tssmmx 

[00 26] 
[ffc3 0] 

o 



"^28 



[ 0 0 2 7 1 dO'J y#-<0-HJ»3HC:fe^T . «T 
(0) R 22 R 29 Z 2 C(0) (iM*. R 2 ,&im 22 te±ffi<7)t 

feOT&y. Z ; &t>'Z 2 (i^^fcWcNH, 
ttBBTC&O, R29{iC : . 5 T/l/^T'^0. 

-frmtTfty-f-mcommmiztesztix^h ) 
z 2 vmrnx-bh^tizb^x . c(o)r 22 r 

23 Z 2 -^T-i- y M475/ig-t7 - a~7 h£ffM-f 

tOO 28] 
[£3 1] 



O 



'22 



RJ9 



[0029] ') yfi-^X'R J2 > LTttflf t»i 5 ssst 

y. 77>. f-7T77>\ fo-/k -f-/fn-iK 
toy. ^>-t>. ty->*>. t-;/yy. t*y = v 



v'77y« 7?v. A yv—^RV-f- y?uytf 

Rntft + lsret)*), Z, mz t tfNHX'tb o . 

ir z yiiyx'b 4 S . 

[0030] 
[ft3 2] 

p 

CHj 



[003 1 ] *3tt*»»ouy*-4'k:afflLf»6y 
y^-(?)-c(0) R 22 - t/az 7 . 

y\mm%xsz. t mmztix ^ . *»w>x*/w 
-z&ts. *wmgtzm2ti&**ryTy&mit-f& 

[0032] 
[£3 3 3 




[0033] tt1-Z>4zX<?>ft=F*tts. Y, & 

ttzitr^yxhr). A 5 -^Aay'r = v(i3a<7M 

T'^)|>. A»oY 2 AM =x-72xT£.9, *>oR, 7 *>'7x 
-^4W4Bft7x r^fc^tife^ 

x^yu^-^e* > a^tt-cft hh^b wism-h 



(17) 



mm* i o-88i24 



mm ft* Xtet & KMzfc <$£ik£hx i> ttf 

T. y hmy*}-£M%tb. r,,-r 

nIMRSwWfcLT. **. 7-/^, *a^, gH» 3^ 
s?t, tjll>X*i/)V. 7/l^K 7^7 >\ Tfr*V . X 

ii**- k 7$ 7, ryt-^A, rs k, -hj 

/k T^rjdfx. 7x-/K g&7x-/k R&aft£ 
*«H«cSn-CIR*»fiW6»&. fttfc:ft£e>«*£ 
fc-£#W£>ftl>#. ^ft^fcH^ft&v^ —hubs 

zi&mmwmfoKv r y r ^mst ft . 

Scott C.Benson A, t3 J: 9 1996^4 £ 1 0tC{iSIIB«5tlfe* 

ix*mmzisitL&. mvmsmtziiux . r :7 

(0034] 
Uk3 4] 




X 3 



[00 35] *W-r5 7£-^4fc»iB8l7x^/l/-C* 

4>, 7xX/l4^>l$SX, -X 5 fcLT.**. 7 7 

/l'7>\ 7/Mfy, X;P**-K 7$ 7. Tyt-'? 
A. 75 K. -M;>k 7*3*^. HSHISHfe&Mi 

ts<i-cw*»ia-r6«^. 

W6ft*. -jUMKC*JH"C, K7-f53IK±, *BJ! 

&#X S *<®&T'£l>£^?7X^-fl7£>l>. fefSS 

*ft fc^rt^wwMtf kwh* 6 m7H taigas 

[0036] .1 1"Cfcffl*ft£ 7^/WrtMaWrf* 

Bffc**gMh Hfl*>. **/k xf-;u. rat/K -f y 

7at/k tert- 7f-/k -fy/f/K sec-7>/k * 
;t^>-7/k tert- ^V^ivm^m- , WAT fr* Mi. 
bFo^fx. 757. f-sf. vT7. -h-O, XH>rk 
If r - ft ^ CHJe $ ft$r n« <r ^SMS^O (, \-f 



ft*>— ?T'g$*ft£7/^/l»£itt, 

no. to*. * fc«t s— h ^timmr^tuim 

?. 7t^r yitm-§m%^<?>-^U±.tf-W.t&%X' 
*>*) . J^IICLSIS^I^^I^/P^difi^/Wf 

E.m%£X'%&*tiXte*). ftEM^mirTiV^tV 

mttz\mmriv^)imx'h &mtm*m, x 
vm -jttft>-«t*tf) , 7h 

U^AXA^fc-K #y>AX^**-K x*7HJ 
7/Hf/H«h ££tt£ft^£^6if§*£fctf 
WrHirMm £ ft . 7 $ / SWMCJWS^ $ ftfc«*J|[ 
ftfcftSRKFffc-frtraw***-. 7/U3^fx(iS?^iSi i 
/Wi#-*fcli^»W7x fc{ifflft7 x x>k M 

[0037] R u ^R : ^iitz^mzx^i^'-^ 

tdttv 3-7 7 v*+ vizttuztiMz&m 

mX'h o X h J: v\ *S^»»^)OTi: UT . fflMWRgi 
* t »t7 5>'?&&*3£. -fyf-sT5/7*-h, X/U* 
-/^□'Jh'. 4, 6-x^oah>;7x-yU75y, 

df. y mwhti s . ffl*ra«&*>witcxrt'7 b k 

tfzliB-VT-thTS. YX'bhZtmT&L^, R.Ha 
ugland. Molecular Probes Handbook of Fluorescent P 
robes and Research Chemicals, Molecular probes, In 

c. (1992) &$m<vzt. ftizfttu^mmmzti^ 

X. 01t^$ft&«to(2, &%m&7$S'^*i"i'- 
* 'J rfv- 1 * ^>ftT &XflMtt$ ftfc t'J^? 
P^r-'7-7^-?-^4z«Ut§ K7-fe**^«77 
•t 7^ -fef^cot ^-fft*V)^/W* <b4fi!c $ ft 

fciSttfcNHS XXf d^SOfifB*^)X*/Mr 

-timatmatt: vi—mizj: ntktb^tifiws 

Ci:* i T^67^-fe7'^-fe3g, &£^H7-fe3R*77 
»SSRW»-7 y^ziri^X . 0 >ft-im I (Cfet&$ 

ft^'jy^-co^^xco-Pf?)*?. ^y^ymm& 

7)4" fiTH7-fe*te^*ft&, w^J&-?77<0 
X Jf-lK»fe*{i 7 7 -t r 7 — «3t«E-€- ft @ (*&L' r 

(5lth'7 T7±7?-i\*-£th^*}V%-mm 

7t&# ( I . K 7 7 7 -b 77 -«50r B 1^)^-& 

^'J) h itfi U T $ ft^: r , * 



(18) 
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-/raws 

(00 38] 
C ft3 5 3 




[0039] Y, , Y, . Rn-RnJWfX, 

~X 5 tt*fc«fS*ftfek*iO-C*4) «r*t*x^ 

S^^iOXj g$g.&tfX 4 aflSSO-oK«J: 0 K-f 

[0040] 
[lH3 6] 




[ 0 0 4 1 ] &Mcr> 7 x^OSFS U^Sfe&ffiCfc 
£8^3*1.4. e**>£<07 7*<0+T\ Uf^-HM 



fe*«SliE^5^(cW-t6t«0"C-*'). Bite. *<0ft* 

«±HKflfi£3* 

[0042] 
[ft3 7] 




[0043] *+. Rj -R, kt&mjz 

?m, TiV^iV. ttMR x fcR s s R 2 i:R 6 . R 3 

tR 8 . r 4 kR 9 *MwcsftT«£«8*M-4*£\ 

7iV*iV, Tivyy^ T)V*>. X/Ujf>*— K X/kf; 

75/, TVt^^A, 7*5 .xhiJ/k 
dfx, 7 x ~/k iL<U:Sf8l7x-/k *3t««»SII 

x, . x 3 &tfx 4 ut**ifcfi:fc* 

MM, BOM. tf/kK^fvVk TlV 

7$ A 7>t^A. 7$b\ -MJ/k iL<<A7 

Rl/Ztl^V&fr&bltX'*) 0 , X 2 aCA'X 5 
ttffi*-C*6. Ri -R, 0 . X 3 &l/X 4 W»LT. R 
i fc R 5 , R? fc R$ , R 3 i: R 8 > R4 t R 9 . M>' 
X 3 fcx 4 tt*«tfcfcte--tt£SftT5liai. 

*(4' . 5, 6) (±P-^5y«mjt<04' . 5. 6 

<osto<4»£**. *mmt=mw$n&*otz. 4* 

iztastz *mnx. *)vz-mz&m*fc mm s tix 
•;^-tf«s^i:ff4Lv«at»s. 4 1 , 5.6?) 
awxaaii 2 *x*/p^-i£**£^?)£^^ w*. 

(0044] x*/Mf'-tE?l£^I077X4>^K7- 

X^Xi>£<, ^<r>A. 7 ■j/'7onn-r$>'fef* ! 
X*/Hjf-£([R|RU £ffUTX*/l<4r-ttiii££&* 
I fc *<T'# |> . -IWJii >t . K ■*— fyBli , 
4. 7-y?oao-/; *T 7 *iT 9 

+ymr>-\ - mmiz&izzrix^z'jyfi-izxr) k 



(19) 
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* -feSKo 5 gift * fcut e Rfatctt^ s its c m * 




»Jli«yc*"#L. **o/4Jttt#4 KliKt-fet« 
0 fc<Kr< b i^lOOnm **n»ai*** 

[0045] 
Hfc3 8] 



JCF6-0RII0-J 



4- 




[0046] [ffc3 9] 



(20) 
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MF8-0TMR.: ftCFB-OHOX-J 



[0047] 



Ut40) 



(2 1) 



ftflIPP 10-88124 





[0 0 48] A. X*Zk£Jlflfegg£lz^ 7* 
tt*"C«* Sr JW -6 £ i *<? « 5 •& . £ *>Hfi«S 



R, 



iz^ttiX t «fc v^8^)»ft**» bXlthX t J: v >. M 

[0049 1 
[fc4 1 J 




"tj r„ "ia 



! R,, Ru R " ?>• ♦ 



i | 





».2 












i 1 



(22) 



10-88124 



*\s*zivwm. v—r$ym®&. mw<y>f* 
?>f>mmm. is7-ym®m. 79a^r~ymm 
mMz?T?4 ymtiimG+zzxnfLmmm 

•My, ycOgttft (Mitf. 

?>littf* (ffiJitf. 5^tf*y&tf6#/Wy) . 
NAN. Cl-FLAN, TET, JOE, ZOE, O- 

y\y, ii)vx*isu-y*y<nm&muf. 5* 

yR6G ^Uttft (ffUWT. 5i)Mt* i sdLtfS1ltV#* 
is) , 4. T-z'^aD?;^^ y OflBftiMBS. 
188.934 tftgmnzt) . 4. 7-x7non-/i 
y ( 1996 * 6 27 B fcffiHlS JlfcKIHftif aJiBS08/67 

( 1996*4 1 B KffiSSS ft*!*Il#l*#$m08/626 .0 
S&& i m0>Z.k) *&VH. N. N' . N' -Thy 
*T>\'-/}Ji>X* : yv-y$.y (TMARA)OJMt«c (Mi 

[0 0 5 1 ] i<03Ht«K:ttfflL»6r^-tr^-fe# 

If. 5#n^y&l>'6#/P*=*ry) . 4. 
a7/U^i/-fe-f y, 4. 7 -^onn-^S y, 7^ 
*Hr-f y, ^t-<y/^ftyfy6f> y 

-HEXiDJIttft (Mifcf. 5^#*y&l/6#/U* 
*->) , NAN, Cl-FLAN. TET, JOE, ZO 
E, D-r^y. ^/P.-KJfvQ-^iy^Stt* (Wi 
If. 51))VX*ismft>1i)V-#* t s) . tf/^yRHO 
iOgttfr (fflitf . 5^**y&tf6#/l^y) , 
#/Wrtf*yR6Gtf)gttft (Witf. 5#/ktC*y,&l<6 
tuVK*^) . N, N, N" . N' — r»>7P<f-H<— # 

/u.-reyo-^y (tmara)^sis* (ffliif, 5#/i/ 
y(ROX) (7)^14* (WiMT. 5#^**y&tf6/?/M< 

*y> &ttty5 tfmfhixhtf. zticfcmmzti* 
x^nf-ig^fi**)*-? 77.(c^v^t, y y*-(i 
-h^ghc^t, y y^-iiJaTt^Sft&J: 

-««3S5CR J: ZiC(0) RjjRjs (5«4». Rj:(iH^- 
^fyf- y££<7> 4 • aja(cfil*3 fit v >£C : . 5 T/Mf 
/u~'J>9. z- {* N H . tiMitznam?**) . C(0)(i 
^/^-K-^SfftO. R-Ur.'L-yy. y'xy. T/u* 
y. ^t-< ^^ttfius^flf-fiSlW&^e 

patera >i*~>mmizm£ * fi v v . h m-£m®& 



-&mzm%th-%%mx'hb) am. 

(0052 i 
[<fc4 2 J 




[0 05 3 ] R, 2 4>CflEfflLft6 5***fctt6*«K> 
^i:Lt, y^o^yf-y, y^o^-fey. -/?d^ 
y^y'xy, -/^o^tx'xy, 7?y. 
y, tfo-yk -fytfo-zk 'fyrr-yu, e^V- 
/k -f y-f 5^/~/P. t^y, toy, ^y-fe'y, e 
yyy, ey/yy. tysyy, 7*7y'y.&i/ ,f tf*-* 
y'y;!>W$>*U#, £*i<!>fc:l»Jt3ft*^. 
iioCTfc tr. -fy-fy. <yV75y. ftt7f 
y, ^yH-/w&t/^7^u-y^W^<xl)3!i { , .rft£> 

lilTt^S ft* J; o iz , y y /> -it-fcm&ftRi , z , c 

(0) R 22 R 29 Z,C(0) (5t*, R !; ISKt-^>f> 
£#04 ' SUfitcfe^S C, - a T/Wf iUt* 0 . 

z, st>'z 2 tt**ttAtcNH s timttammxh 
o, cwju^/^x/i^t* 1 ). R 22 (±r^7-y, y'x 
y, r/Mf y, ^=Sr< t fc— 3«*IHWS££*rt-* 5 

«^«fllJS«:#feaift«Tft 0 , R 23 i±C, . 5 T/U^t' 

msztix^z) z^tz. 

[0054 ] 
( fk4 3 ] 



(23) 



0-88 1 




, RtfZ, #NHT*£>9. frlRutf^y-tiVX'hh® (0 057] 



(24) 



nmi 0-88 1 24 




[00 58J 



r-fk4 6 ] 



(25) 



HUH* 10-88124 




<26> 



ftWPPl 0-88 1 24 



f * - tfiwzh %>%<r>n t h — T9±r?-tt** 

int. 8»fcJ:9»*>fi*o?\ tlW3firt:*»Sftfc 
a#SS $ li 'J y U -OJt«W**fc R 2 2 «t»C J: 0 ft <b 

fir? -t -a**** 3 frMtf c k — 79 -t r 
f-ttnfflw) v kti&nnt Kt- — 

[006 1] 
[<t4 8 ] 




[00 62] (««f». Y, , Y 2 . Ri,-R, s aVX, 
~X 3 tiftfcft^Sftfcfcfc £*Tt$fe3IW> 

[0063] 
Hfc4 9] 




[ 0 0 6 4 ] a 4 lt*%mcr> Z <T>mm JJ£i * * fli\s-tf-%i/~7!\/l!\/ J e.4 VKt- 6*&t<TAJ«A T 7 -t 



(27) 
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yry&%. &lHzis7~>£.m. 7?ui/7->&M [0065] 



..NH .NH ,WH 





v v 

COjH CO ? H C0 2 H 

5-TMR-8-CF 5-TMR-FCF 5.TMR-PCF 




{0066] 



Ut5 1 ] 



(28) 



mW 10-88124 



(W^^O^^CM,), (M^C^^O^^MtCHjj, (M^Wy^O^NfCH,); 





s*otm*-a.cf 



CO,H 
5-OTMR-O-CF 



coo 67] b. xw^-sm&m^-? 

[0068] 
Ut5 2} 




COjH 
S-OTMR-N-C* 

[00691 Y, . Y 2 , R u -R !5 &yx, 

[0070] 



(29) 
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[007 1] zommmizs^x , y y#H#s< , 

*-{4HK«R ls ZjC(0) *fc«R 28 Z 3 C<0) R 25 Z 4 C 
(OMSK*, R„«:F-*— fe*aS£$*iT8»). C(0)li 

/M-ix-M y, 5 *^{i6*y^'K#>'7/Ujrnr'f y. 

5^/i(i6^/W.K^v'-HEX. NAN. Cl-FLA 
N, TET. JOE, ZOE. 4. 7 - •/'^an7/l/5f 

5 4 fcfi 6 tf/Ptf" S^a-?' jy, 5 4 fctt 6 #>t"-K* 



N' , N' -rh5X^K 54fcli6) 

o-rSV (TAMRAh 54^46^/U^v—X-P- 

^Sy(ROX) SV'4. 7-y7aaD-nyWb 

*^2t^$iiS. 

C0072J i^«ifli«w»(^«fl:K*jv^ > 'J y# 

-JiR 27 Z 5 C(0) « (sW>. R, 7 fiK-*— fe*fc»£S 

■?*o, a>oc<o)iir?-fc7-?— 6*teis^s<t>s*/u 

5-T 5 /^fvl^/l^Hr-f y K-f-tMRfcatf**, 

chi uti. z t mmztiiKzx'hhz i $ 

77*77 -ft jBtBW hZtlh ?)%tt.C0-kX 

C0073] 
Ht54] 
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STMR-gly-5AMF 

[0074] 




HO 



5TMR-5AMF 
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(CH,),M • 



CO 0 76] C. I^;^-fegfelg)IH;7^ 
3RfcLT04. 7-/7aQO-/ = >fefMHt- 

fret, 4. 7-y7onn-^S>fe»^?) 

*. CSO^. 7?t77-(;4. 7-y?nnn-f 
[0077] 



X£0" 



[ft5 7] 




NR3R4 



{00 78] *lTt£> Ri -R* 

Tvl^/k 2£f£R: i:R 5 • R 2 ^ R s . R3 
cR 3 , R< >R, #HIK5ftT»*«l>M"4<frS\ 
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izkm. ? i&m. s^ji. ^.m^/k 

7/i/=>f/k 7/kry. 7;i^fy. x/kfc*~k 

y, 75 a 77^-^. 75 K. -MJyk T/ua 

9. X, . X 3 &tfX« 
7v*. ttX. 3<-7£. #;Mf=>fy/k 7/V* 
/k r/t-7-y. 7/k*y. x/k-fc*— K xiv-fcy , r 
5 A r^t-^A, 75 F. -HU/K hKUTfr 

[0079 J feJg<7)4. 7-y7nno-^*y^7X 
fl^AifBRAtff-ftfctfteJS** "4. 7-i/'?nn 

ffiilS<lfe*HH*Waj«J|!08/672,l9&^fciE«S^-Cfc 

o. *<r>mum%t Lxwmmiz'&ttLh. r, - 

R 4 fcWl/t, 7/k*7Mf»»im^8ffl<O0»K^ 
£*//CiJ:< (W^. *f-/k x*;k 7otVk 4 
VTa&V, tert- 7f7k •< V7>/k sec-7>/k 
jM"^yf-;k tert- ^yf-/l^) . Hil^bK^^ 

ttfcawc. Rj ~R 4 tt**8lfc(C**. *f7k Z 
fcttx^r* 1 ), 55Cff* L f-/kC 
R 5 -RijtcKtX. 7/WfiMH«. 7/U7y 

s&g, r/p^>«jfiaif7/P3#i/«yB4jff4U 

<(5ttl-8»0«*lg^«r^T't>«t< (BP*>. 
/k Xf^, Tnt/k 'fV/Dt/l'. tert- 7f-/k 
4y7"f7k sec-7?-/k ^^yfvk tert- ^y^- 

TfcJ:^. R, ~R,,tWLT. R, fc R B , R 2 £R 
5 . Rj fcR 3 , R 4 fcR a «*-*«l4K:-«fcSnT 

[0080] -*tK»«fc*s^T, R 6 &tm 7 it<y 
7T* 0 . **0/4fcliR a &tf R, ,1** VVT* 4 . 

h H 
i 

CHjCH-— N 



*fcfcW?-/vcA*. x. . x 3 m/Xi izmtx. x 

, ltft&l<ltfi>\,X*!/\s-hX'ht) . *"3X 3 £tf 
X 4 oti4. 7-x?onn-/ = y7;t77- 

'J 3* 7 U** K £x*/U=F-te^fe£r;:SS£-tS 
WfcflMS*i*»ja*£/<,'CVvCiJ:!r\ 4' 
£>6R 8 att*i*fc7?-te7**-£K*— &m*tzli 

?lZte£-t&<Mzmm U#£ , #Wg*DR110-2 t«» 
*»flCflSfflL»«-o^>»fcff4LV^7^-t 
7?-fe*fctiVvc, Ri -R,o«8'^fi:3it-C**f 
£>9. X, tt*/U.1f4f^l/-hT»0. X 3 RtfXt <r> 
-*«»&*a) TftO. ffefrtt**?**. DR110-2 

(00811 
Hfc5 8] 

H H H 
H-N 





DR110-2 

[0082] *wm*mzG-2t WZtlZ . *JftWH« 

x. r, &tm, w-*«x^t*o. mm&mx- 

X'b*). Ri &VRs W,i\«lZ%tlX*f->UX'&' r )> R 
s . R 7 . R 9 . Bc.t/R n li*mX't> r ) . X, {i^;^ 
dfxP-hT'J)0. X 3 fttXX 4 cO-^{i^«t'$> 

[0083] 

[fk5 9] 

H 
-H 

N-CH)CH : 



[0084] *HB«W4»0T>R>S;iSn6 . Wfll-fSffl 



0R6G-2 

R. -R 5 tmnz*iix*.mx$>0. Y : -Y 4 
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h h , DTMR<0tf?iii#WT^ $ til . 
(0085] 
Ht6 0] 



CHj H 




H 
















H 




) 


0 


L H 







DTMR 

[0086] *Wmm*DR0X t WtStlZ , *#HC0WH 

R, RtfR, (i-|g(C$ilT6giS^ML, R 2 W 
Rsli-®£ZtlX6nmZM&L. R 3 AVR n Ut- 
«K3*iT6S«£»jfcU R< A^R 8 Ht-HfcSfl 
R 5 RVR S litmX'bt). X,(± 

^*jf^w-h-c$>o, x 3 avx 4 <o-^(i^a 

[0087] 
(fk6 1 ] 




OROX 



[ 0 0 8 8 1 S3 AAV 3 Bli*m<7)3:*>u¥-m 

R 5 I2pWC*>>3, Rs -R, 0 fcH5!*K5frC**"? 
£>>;). X, li»ilr^ifxU~hT*9. X, &tfX 4 JO 

fc^T. Rj &C«Rj O-tftexf-A^'ifcO. flfcfrK* 
*r*>9. R 3 &cm. ttJM*fcSflT.**7l'7aD. 
R 5 IS-X-Mt-fcO. R s -R :0 «S'J^tC?nT:.'K^t' 

^o. x, \it}<ix*is\,— YX'b<). x, ai^'X; ^) 
&o-r. r ; &im : . iiw*tcs*i?* r 



3 AVRj «i-8fc:3fiT6HSl£Jg*U R 4 &tfR 
3 tt-«fc$fLT6atRSr««U. R 5 , R 6 , R 9 , 
a^R, 0 li9lTH$*ir**-C*0, X, 

X 3 &tfX 4 <o-WHS^«Tft 0 . ft!! 
#Ht**"C*4. ^»3di:fiMt, R s &tfR 2 li 
S'l^tz^ix-C/kST'^O. R 3 AVRjte-mizZtlX 
6mmmfS.L. R, fttm, tt-»fcSfiT6Hffl£ 

ML R s > R 6 . R 9 . aDfR-.o^i^csnr* 

SRffcO. X, »i#/M^U-hr&9. X 3 AtA'X 

efctJWC. R, Xim, tf^Utx*/!^* 0 , flfcfr 
R 3 fttfR, «-«tSnT6H?RSr» 
fiJcL. R 4 aVR 8 Ji-«(C$<1T6H«IS:»J«L. R 
s (i^^-C'fcO, R 6 . R 9 &VR l9 iiffl«G.ZtiX 
imX'fo*). X! «^if*^-h-C*»?. X 3 RV 

x 4 <7)-^(i^« -c* *) . ffcfrn**r*s. 

3fKfcWt, R, &im 2 ttJSmfcSfiT**?* 
0. R 3 &y f R 4 {l»i|^tc$ilT^f-/UT'J> , 5, R 5 - 

R,ottsy^ic$n-c*m-c-?>o. x, tetifux^isis- 
hv$>*). x 3 a^x 4 w-^rtt^s-c'* 1 ?. mm* 
7kmx'fo&. 

[0089] m5AV6li*ffiift<nx*i\,X-ffl&&m 
H5»iS8S&X, #1i*,itX*sV- bm-X'&Yfth- 

mtztiiz%&&m \ sw». x' (ix. o«?gg*T'$> 

3-7S/7x/-;HMft4a/4b, Wi»f, 3- 

>*x f-/ur s y 7 x y-;i'*< 1 Sfi<^->'^ n ni^y 

g^*4 c . MUf . 3. 6y';na 

- 2 -X^jhggjRSKatRgHi^KJft (fip*,, 4c«X,' 

o o 

II II 
-c-o-s- 
II 

o 

[0090] <XVVCRJ£*#5M8. Mitf, d^'J U yi? 

*fc<itt»+-ci8o x:-r-i2B#f§K]D»$ns, fiife^4d 
tf*<Kwmuiz£ ortmti. mwHHzj; >o%mti 

m&f&to*:£.1$.tZ>tz#>lZ. RJC(*4a&lX4b 

<oa«yg(iisifc*** { . ^wt^it^^^^a^^ 

(C. HftS(iR*4. @6(iS^SX, A^/^/l- 
2Sfi«03 -T5 77xy-/HM*4 a/4b, 
7^/U»RJt«54e. Witf. 3. 6-y'7DOi*h 
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a^4d***^«flntj:0tt»?it, 33-D 

2. 79*zT?—> LX<04 . 

««U *GSLTB!iiBx^/^-*»aj-f § K*— ft 

u mixmzmm%ftmtz>ztvx$z>4, 




4, 7-v^oan-^5>fe^2r77-tr^-fe^fc 

fe^Mfctt, ^(CStBfl c< #TJfc J: 5 *DR1 10-2 . DR6C 
-2, DTMR. DROX. MtfW33&tf4 IZTjk^tltlftM^ 

[009 1 ] 
[<L6 2] 



[0 0 92] *4»i4. 7-i/'^DDO-r5y* f r? 
7'? -fi* fc t T O 5 * te 6 # /!✓ v-DTMR £ & tf 



±x ififwm'miH^.K hzt t>mm $ fix \* h . z. 

?-t7':7-fe£#4. 7-y7ooD-^Syfim 

b*ft*m&m<rym-?yA<r>&MX'bh. k-*— 

li 6 gift-CSV $ ft.* I ft WMW-Hflii: 

[0093] 
Ht6 3] 
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o,a,M 




[0 0 94] ±te^i9tc. zffsmsBMza^x . h 

va-y$yW79*.T9-&MtlXffi%Ztih*$L 

us $ titz&mu 5 - r $ j x y ivn u -t >r y k 

fltf, JbieS*lfcJ:$C. Y+-&K»tfT9*iT9- 

mizffitz ztib<r>&fo<r>±xff*m\<r>mmizh 

iiti>mmztix^hfrt>x'i>&. 

d. x M^HfeSjai^sa ? 2 a 

7X, y7-y?7x. 7?o>'7-y?5.*££liA 
x^x. Fi—li&£0)yi\'*i'-t4y77Z<?>—UX' 
> lOOnn * * i >Jfcfcft* £ l> C t tM £ U \ 

[oo95] xftwcotimcrimm? 7 Mi. vt-tm. 

Zb-9 i/7bz , MIX. ZftS><r>&Xlt. 



t , x*n,*?-i,tz<r>9 5 x c«* 6 £*<o«-3*»fc: ;fc 

^x* j t—frt>79*T7-\zm$zi\z. zcomtm 
mzmim<T?*7f-&m<mt[,x. 5—hi\> 

Sffl&mi $tzY-f—Z79*.T9 -izm&t h 'J VI) 

-**tr. \ i -t—Z79-tr9-&mzi££i-z>(Wz®. 
mtih 'j y^-im^com-9 7*%.i<mz9 vx<n 
hWPhvvii-xhnXM^. u»L$ra<fc. w> 
v y?7-ti i & : M?>Z(7)9 7 z*iz®mZftx i> £i<^z\t 

[0096] &m<r>zcr>9 yw-mmBmz&^x. 
vyt]-itv+-&m<n*vyT>mm<r>±' mm 

&*til. l Jy^-(i±ie^-/Kt8it^R n z l c(o>r 

2J R 28 RnttK^-^yryfe^m 1 Sffi 

lC«*8n. , COM|.5T/Wf/I''C* l 3. Z ; tiNH, R 
ft*fcttK*T*'J. C{0>«*^.-K-/U*-C*»?. R 22 
fir/i^y, yiy, 7i\>*y y ty-te^'ch— 

Rjsti'jy^-zrr^-tr^-fe^^-rstfgs-c 

£^*^y-f y?5X50-gT'£>£*t£. 'Jy^-li* 
?yTyffln'&cr>5&x79-tr?-iz%-$;*tiz>it 
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ft U# ■?> £ t ft<9M $ ft 6 6 , K fe*&tf 

fi . £ fl £><0££ S:4fe^D N AEflj* jgfcfc V *T /]%$ 

S4£fSt<D2*a£*-f. H7«f. 5R0X-CF (i±fEfi£e> 




U b t>UEfe*tf>S50? 7XOieBl*KCA& 5R0X-CF a 
tfCy5-CF££tf, 

[0097] H8(C*S*lX:5R0X-CF &tfCy5-CFOfc3fc 
7.^7 bJlsfrtibfrl X $fc, Kf— ft* ( 5-#/M< 

*V±4V) nmMktl ? '*7?-m (ROX . 59 
Onm . Cy5 . 64On«)eO|^ltfc0**^fc:«*TT 

(0098] 
(£6 4] 



5-ROX-CF 



C0 7 H 



o 3 s 




CY5-CF 



CO,H 



(oo 99] ii. *gg&x£M=^£M±MM 
»XK*£H1-&. Srfi 1 1 tc8L<K«*ii*J:3fc:. 



VA'7SC. ^U^7'f-K. £|g. *7U*?-b\ 

two. mm. »fe*. el £«. wiwr. a? 

\,WjX\iZ?V**Y. 77U=t^K. ^'J^*? 
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im&mmt tx . p^^tcj; 9£i£*ft£*y 
9y*rmm. mitt, pcr *»>«wiit«8**i4 

hW&nmt IX. DNAid?iJ^T7^-7-. PCR T 

ro-r^t ixcr>mtfmf t>tit>tf. ztiuzwfe 

5?ujf^KWP) , mm. tmnxt-tw-m 
%%&mxmmztifz. i^vyy, TT/yy. vtj 

yy. WJ~z. t syXk&. Zixi><nUMtef)dZ7 

mmmmmztit: * 9 v h\ mitt . * 7 - . 
ZTfrvbi. ztihntmtix. niz, *«afl<ox 

*/^-lK»«*fe*-C«l«*<iJt. t**:/*7 M- 
yKh'J^7i-h (dNTP) . Witf , T^^isis V > 
yr-y*X7x-K TttisTrSi/y r-'J*X7x 

*vf-si'>MJ*X7x-h;!>W4>*i-&. .Ift4><D 

it. £*U*>WKfcL,-C, *IWi*>x*/Mr"--IE83tffc 

x-r-(ddNTP) . xf^yyhy^h'JW 
7x-K yf^^y7f7yyh'J*^7i-h < x 

fs-»MJW7x- haw «i* . cn^^iai 

{ 0 1 0 l ] £®5<0«iJOHJ|JS«<i*%B^x^P^- 

cotma. mm. &mTy4-?-%m&%tzwmi,ft 

Kornberg&t/Baker. DNARepl i cation, Sg31(Freem 
an, San Francisco. 1992)C:f(i$g$ft/.: J: 3&2' — f 
'r J f>'©^aL < 2• -h N'DJfxyU^^t'. L ' fit 

-e^yb-xa3-s-$fix\ ryy. rnfryy. t 

7T—y. yh^y, "T^x/K f = y, r'T-f'TT-'- 

y. tt^yt ; yym^%b\\^*m , **m 

fF(0*X7i-MXf;K mitt. *J. iS&Vb 

»-e*4. kciim-s -sia*" tut, w 

Scheit. Nucleotide Analogs (John Ivi ley. New 
York. 19S0) Ki0-«^e«$ft^. ^astas^a. 



7 9 r t^o mfflimziz* *)x*i\&-w& 
fe*fc*wte-&s<iT * ? u *y Katf 7 7 m-* 

[oio2]^m»fcflUB3*i* -a-y^*^** 

tMfci?y-7-£IW\ »». 5?KyKt/7-li* 

Ufztt4*y. Mitt. H, NH 4 . Na^Sr-iS-tf (>IO 
^^Ovf-jfX-r-. *x*ntl//i-h, * 

x^xxxr/HS^iJtfi^fi^^^S-^-r. 7|-y 

^?i/tf Kiit^f xm^? mi 

yi*9V*1-Y1fi%-%<rmS%. mitt. "ATGCCTG"(C 
£*)$tZtimii^'Oi>. ftlzz'cbhK^MO. *9 
Vi^f- h'*<£*^^C5' -*3' <7)imX-b 9 . "A"«-5»* 

{miX'€^®&. 7l>*y F£$&£~thi£ 

saw *vd?9 \s*+ Y%m$t£&.izxh o . (i 

i)3t-y ^'5 7 l^TTf- F -iWVW 7"y ?4 *£-is a 
Tmi'. Oil) Wffi-f4»*. Witf. iK'J^5- 

[0103] fefctitry s y>iss<05 -**acX7 - 
f r-rry yfiS<7)7-^^ws^$iii.;i:* J » 

ft^\ Gibson^, Nucleic Acids Research, 15 

6455-6467 (1987) , Gebeyehu^, Nucleic Acids Rese 
arch. 15 4513-4535 (1987) . Haralarabidistf>. Nuclei 
c Acids Research. 15 4856-4876 (1987) , Nelson^,. 
Nucleosides and Nucleotides. 5(3) 233-241 (1986). 
Bergstrora h, JACS. Ill 374-375 (1989). 
4.855,225 ^. HSU5.Z31. 191 ^. Wf5]^5. 449.767 

^zmztixtso. ■itiwx'twmt Lxwm 
ryr~ Y&%x'khzb&fti t<. &m>?9is* 

f- Kls«c7)^iife3giOi^kN - 1 Ko^f isX 9 Is y 
A i K (NHS) XX-7-/U£7^U?T^r-'i0r;U=!rX/UTi 

7/udfx/txh^xr5/-*^{±r/uyx;ur 
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6, f#^ftl>*3S-tt7a/\VU:>f>- 1 -x^j/TiF 
(3 - (7SV) Xh^fx- . 3- 

( * v ) 7 5 7 - 1 - 7'D h- ;u 2 fcli 3 - 7 5 



/- 1 -roey- 1 --f^r£>&::b#3gl;:$?iL 



-C = C-CHj -NH-C- 

3 -75 / - 1 -7nK>- 1 --f^ 

O O 

II 8 

-C=C-CH, -NH-C- (CH,) 5 -NH-C- 
O O 



-C=CH-C-NH- 



[0 104] 
KM 5] 



-CH,OCH 2 CH 2 NR,R 2 



CO 105] (*«fi, R, RtfR 2 imUzZtlXH. 

7)V*-)V7 5 / -imMtZ 7 U^x h'<7)£j£#Hobb 
s fe^>ERffl^{iJKJB87305844.O^. &l/Hobbs <b. J. 
Org.Chera.. 54 3420 (1989) t J; OtS^ftTfc 0 . £ 

titfmt ixwamcisttiz. «#tsi«r. 7 

fc ) iz£ OffcnSftrt: X o * 5 - a- h try s yy&tf 

7-3 — K -7- f Tf r 'J y s/'tjT* * ? P * x 
H')&tfCu(I) 5r77^n(cAii, 7/HaTyT'7 7 -/v 

/P7$y. byxwrsy&wo) tflsjirtici: 
vvfr^7;U*x;u75y*<f:gffl$ft4$^ 7/i^x/u 

75^-jr^u^xK«. frmmsmzmmi. * 

t J: 1. 7 a t h 7* 7 7 < - iz M 1 1. Z t £ X 0 JM Uf 
4. «»§iifc7A'4f-;U7S>36«fiWBS<i*J«^, X 

■f-U- ySJffl*l£ffl fC i' ¥MZ&.h 7 7 x v a 7 a 
T h ^7 7 < -{;: «fc "J »8 h'JW7i- r-# 

(0106] ^flBwx^/u^-e^feJRtMSiut 



(CH,) 3 -NH-C- 

<i\ il&Sflfcsr'Jsrj^M-f-Kli, fiaj^tf. dna 

((5"li.tf, Stryer, Biochemistry, 24$, W.H. Freeman 
and Company (1981)) . *fcttfll¥*rt. Witf. *X 

(^l^.(i\ Gait, Oligonucleotide Synthesis, IRL Pre 

ss u99o»fc:j:9£jfiLf&*. ®mtm%'&!8.*izmm 

5 7 K h 'J *X 7 1 - h t / L 
T^A$nx t J: < . 4fcWt^«f (c«»Stit* 
if 7 UtT^ H4fctt j» ^ H*^*/U7 5 h 5-01 

•?-*<gSSDNA{c7x-/|,$ix| ( , r^^xjr^U^ 
i/KhU*^7x— h C0?I^^A ? dGTP . dATP . dCTP . & 

8(91$ ft 6 . iWc . * V * 7 — te*S$*^ D ^7--fe'8 

s* < sttri>i»^frTt'^jD$fti>. wtsft^u if 

7 !✓* f - K^.+T'J ^ 5— b'X h 7 y H-&*+c»i»Sft 
^r^xif^l^Jff-FiOi 0ji^HJ:0^Jj!c$ftl.. 

7, h 7 y K(cfflfflttiOS'K7)7'7>f 7-i { -Ii:fi:itl$ 

ffl$ft. *f 'j^ 7— wassaett^y ^ j—ex-h o , 

fltiOPCR , PCR Protocols. [nnish>^m, 

Academic Press (1990) (CJ: 0\mm , \?)mW*iXtz® 

(0107] hrc % WRSft^ai' 'J ^ ^ ^^"-7- Haft* 

3 ft ^ I > *\4T * L ^ . -1 • X * /U 7 = xh ft 
^fllft^ 'j 7 7 U ^ f - */U 7 5 v> 7j £ 
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PaKOfiftUHg^gS: & < t . jcPls** K&I/tT 'J 3 

$ ^ h- 0 * 3* 7 V*?- K £ £ritt § <0 C (I 
fflSn^ftTWRiHKrKWCaruthers fc<0#HBfitSS 
4.458,066 Caruthers £><7>#Hft|f!iS4. 415,732 

Caruthers £>, Genetic Engineering. 4 1-17 (198 
2). Users Manual Model 392S.I/394 Polynucleotide S 
ynthesizers, 6-1--6-22H. Applied Biosystems, Part 
No.901237 (1991) IZTjkZtlXh*) . -Ift£><0**## 

[oioshxrc ^x^rs^'h^asttffl-fft 

7 V-A is FmHG&ltifr-olZJti V * 9 Utff- HIS 

«fl*a«sag-f6 attorn ?n>&m& 

t -7-7-/V75 y£f$fflLT#'j 5 7 Utf^- Mtefflfr 

7 U*f-r-*»»Sr*ffl. «itf, 55-CTJSS 
[0 109] *X*/W7$y>i?7U;ty K^/V-JO 



*«**tt«Oj»>Ofi[jBr«aiUfl« . Oligonucleotid 
es and Analogs. Eckstein^, 8 ^. IRL Press (199 
D&O'Orgel f>, Nucleic Acids Research 11(18) 6513 
(1983) . *fflfcmS5. 118.800 %£pm?>Zt. Z\tl 

f - r-'«ii!tfn^O*X^x'xxf-;Uii|(0l igonucleo 
tidesand Analogs, Eckstein S^. 9 M) i^{43'5fe 
3|g(Nelson, Nucleic Acids Research 20(23) 6253-625 
9. &tf#HlfHFj&5, 401.837 ^&0'R^5. 141.813 

Ol^T, R.Haugland Excited States of Biopolymers, 
Steiner MM. Plenum Press. NY (1983) £&M<DZ. 

/l'«t>TSffl-C3i^iaiRK$*6; fcCJ: •) . v 
^SSr^tf n - 1 h' Qdf y ^ ^ v >"T S h'X^. 
r;Wc^1-|>. RJE?I^*5%<OHCl T8fe»U. 

9.4 eoo.25M ^wm^mamm*ff>r^y^ 
~»i>t$mmt* v 35 ^ h fca«i(io-20x) (ct!n 

L> 6£ffSJKJ5£-£6 (Witf. *H^I^4.757,141 

0.1 tw)hyxws 

y 7-t-f- h mmtmmth . ne(aM- 37 7 1^ 
(oho] 111 . xwm&x&vsm&mm-t&iim 

^. Htt^)*afl:^fl9tt». -t-rx, Sim. tg 

tzmZtli "/"Cy K" fci>9ffliIttH«2*:«i|3!-*) 

fci±a«i**t/. Sffi/<y Ri*jn3c»tc i 
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miw^tih^m^nt u^T^y-^avvc. mm 

ztitzru i-ttM 7 u** Ytm-thmmm 
mmm^zx^i-^ixh . 7 : ?7*vY\i.-<rAX'& 
mftmtm. mm. n,%®.mtc\i9u-?Y? 77 

x. mm, is-v-mmmmzx tii. mz 
$ti^mmmz&\<>z . jryrot^M-f-Hofm 
<?>? 7AtfmsizKM.zix. fs&s 7 jxtfx^? h/u 
mzftmmzmmzx o &mtiz> . 

[oiii] -^<nz<niot£7*7?xvYtttf-Hmi 

mztitz7 77*yh%z mtmft (aibpflp) t* 
%<§i*titz7 77x>Ymmik. ip*>, pcr c 

7r 5 V-QngmMfc? £im-fhtdibcr>8i£Ztl 

tz-?~i]-t ixmmx-% %> . mmztitz7 577 v y 
wmLMzMLx%mm&j-iz%MLx^t>B, m 

X ir v5r*>-? fcOT' . £ tl -t]-l£#i&CD 'J x 
7 £fctt&g*mrf I) ■» fc 5rl»ttl>^(cf mX'Z h . 

>; :f 7 7 UtJ-?- FPCR 7*7 'f -?-£f£ffl-t& 1 k £«k 

pcr Tlxffltl.ikK.fcOfiyaWfl.. W)7 7 7*v 

Y KtfH mtnXcmWXhh . nic«{i~*i[D N A 
tfT+<0*$J87 7 Utf* K h 'J *7. 7 x- h 

wz 7 7 w yf + k n y * x 7 x - n x-m m-t h sub * # 

3. W- b K ^UStfr** v 'J #7 7 W 7- 
-t* I (DNAasel) «$SKJ:'}&&fc "nck'CJ: 0*»»D 
NAMZ±fi!(.Zh&. tt^X'DNAKOXy— tfMini 
ckc03'- t Ko*x/|^/\^&f$*ft*;7 7U^K 
JOf^Dartt^tS. RB**C. C<0»*Wto3'- x^V 
7 7 1/7- fc'i£ti#nick<7)5'- *X* 'J7l/5f»^ 7 7 

7. 7 KAM<7»£ tltz? 7 U** KOffiltu 
k Oii^ft. nicloW fimz-^CT)? 7 Ut+Y&fat: 
{tx7h£ft|>. CL<D3'v7 hJ^fftf>*fM8*7'W'Jt 

f- H*iKJ: 0 d n A'^frU^HISfufc* 7 
f- KcOii^fttDr t^^ft-*)^ o . &H?nickS?iIR 
Sftfc.-Ky 7 7 U- K>Wi*E*fc . Witf. ttft&ti) 

zmixftrrztii, 

I o l l 2 J W>m^r>7 7 7'7 y h #*ffir ffitiTXft 

507>"rAUb-K ^T^VNTRfcS^Tl^, VNTR{; 
«ipYNZ22. pMCTUS . &tftpo BtJ)5, VNTIWifiW 



fA'Jh'~h(STR) . ED*>, SvW2-4JfiS) KSC1Z 

vmmtth d n a^»7 a 'j t- vnmuzm^ 

A77 = ^-^-^(dC-dAjn-tdG-d'Dn 
K 'J b- h 7 r S U - < (CA)n i/'7 7 U?!--?- H "J b* 
-h7r 5 'J-k*Sft6) "C*4. Cil4>libhyy 
A*O50. 000-100. 000 ^O^V^(CA)n y t-h|R« 
Xhl t*t htl. ASWt«7*o v 7 3£ 0 15-3(W 
'J b-h£Wt!>. CLfl^cO'J b*— hf)^< 
WMX'h^O. ftife. W^SfS^v-^-k LTfUffl 

7ls*+Y777j<yblzmAZti&ZtW1if£U\ 

mm<o 777/.V bmumz d n AKjij^t** 

l> . ~mz . D N AKW^Stt* 'J ^7 7 P ^ K 7'7 

otc<iffl $ ti h TJj-# x7 7 j/ H h y 7 x - h 
(<wrp)3&«RjKR^«j«ft*4ii*. afc, Sft^n^r 

y*^7x-Kddnrrp) WW?mii®<Pi l z&±ti& . m 

RRfctm±2titi'&. mtchztux^Yntimwt) 
toii3] «eDNABjwteeuHwc-ow*^rf 

tcfcnr. M3fefeX(iS^$n^7 , 7'f-7-Hk02 : ^ 

§xT^=>r>'77U^^Fh'J*X7x-h(ddNTP) * 

Sil. 7>tff$ill). Mi(±'. Ansorge Nucleic Acid 
s Res. 15 4593-4602 (1987) k . -feX7'7-f 

V-IE^^-ocO^ttfcV . J|*« 7*9 A V- 
* { 4O«0Sl|^O^/.^JhRfC{C(£ffl$il. ^<T>7'7 

j "r-tmzhw? Y>umzttm*im&m££t*. 

§ai>. Witf, Smith ^.Nature 321 674-679 (1986) 

7-5^-7 -aM^«tCft V »f . «7t^S(i 5/7*** 
>'77U7ri.Kh l J*X7x-h^^'7«C^^$ilS, 

iS. rl^: yf ?T > 77UtT>'H> , J^7.7x- 
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x-hzmizm%$tih, -m±zti& 

b. %«<?)iS : r**i>'Z9U*isYb')*Z7x-hlZ 

7 U^x K h U #7.7 x - h s^lcot- ^X'ftbhZ . 
ft, Zh\Z4m<7) : ST**>'Z7\/* : sVY-<J*Z7x 

C 0 1 1 4 ] Z. o L/C, *«flO-«]BteJ:*ltf. *« 

<c Jfttf , Sfi3ft£SPS5ftfc754 v-*>«£?fo# 
&< fc tHKJyf** ^7 7 I'**' H h'J*X7x- 
'J 37 7 U f - H 7*5 4 v- £ / vf 7* 'J y H £ l&fcth 

&m v ay ?uirr mnt . *<ji'?(9 v** 

t££$ftfcx*/t^Hg#£3fcf r iiSi:*£t?, *<07j& 
fcriftOT, DNArtflM?-- «i, i?T e ***sX9V* 
^Khy*7s7x-r-#t 9&l£ftT, ZtltfTyA-? 
-<Dmm$kit?Z>£X\ T^io^U^xKr- 'J* 

7.7 x-bX'7'7 m%zti 

Zhte* ') 1* 9 Utf-f \<7y<( v- b S££ iff 
isZ9V1t : sFh 'J*7.7x-MddATP. ddCTP , ddGT 
P &tfddTTP)£-£tf. 4O<0e*7*5'f-?-ffi««SR 
Zffibtvfzfc m&ZtifzyyA i-mhtlhWLiS 

wmhktixittiw fc^x-mskzntzTjA-v-cT) 

[0 l l 5] #?6^tf93g'C8'l?)©iii£J:ftff. 

7 7U*^r->y*X7x-r-*(£J¥]l.T££7-S* 

- 7 -itf'I^^fr ft & , CO^icJ: 
ft(i\ g**ft*:7 , 5<r «»E*IS-t 
tf*x77U'*i'KM;tf77: ! :-K 'M%<>{>-®. 
7)-m%WM$tltzifT**isZ 9 Uitf Y S 'JW7i 

- h 3U>'D N At: 'J ^ y-^m£fX'^ V 1*9 Is* 
Wr54l—bi\A 7'J / V^^S.'thZbt.ZX 9£ 

+ x 7 x - b WJtox 7, ,|, if-e^Sjeft*T9H* 



$ ft£ S^T* * x7 7 V* > ¥ b 'J rtx X 7 x - h 

tf. Jfttf. DNA;J?y*5~ fe'li> &£3 

ft^VT:t*S'77l'^K b •J*7v7x-h* i lig$ 
n/c7*7^ O&tti&tX'Ty 4 v-£t** 

i/?9is*i/\<h<)*A7 x-bx-mfk-fz. ¥s±m. 

B»$ flfc v'T^Jf v57U-^xKh'J^7.7x-h$- 
i£WWC*JV^r. ffi£$ft£7'^7-CT)7l-^££j£ 

■r sis** , r 4 mconzmmmztitu; 
;^§n^> ; T^ d ri'>'h->yh , ;*x7x-h, m%m 

m $ ^ ^'T v , 7f/»MJ*A7x-h 1 

sassnft^T^x^7/^yh';jj-xX7x-j>, a 

[0 1 16) ±$17?9'* ybtttf1iiik<r)*:'<tzt5^ 

x . sasnfc^ >; ^ 7 7 u^-f- KuratiHiftt: j: 

Could&t/Xatthews, RickTOod&l>*Hames,!i&, Gel Ele 
ctrophoresis of Nucleic Acids; A Practical Approac 
h, (IRL Press Limitted. London, 1981), ^TttiOster 
man, Methods of Protein and Nucleic Acid Research, 
1 & Springer-Verlag, Berlin. 1984) ZgffiCDl 

b . h 'j 7 9x<nm±%) 2^zm&%<n\m. 
(Sfi^sa) zttimttMmffixvT9v>i< 

TS. KT*6. XVT9\))V7$ Fimitfi4-8%X' 

hhzb nmz&t u\mL< wmz d n awm 

M<r>miTX\ «a8t»v h V y 7 Tsfix h 7 y VftM 

f£#ManiatisA,, "9&%<?)*lUJ*7ll'T t H4<!li7HB 
S^^-tf^'J T7 5 Ky^+Ofg^-f SD N AS. 
tXRNA^^gil", Methods inEnzynology. 65 299-305 
(1980) . Maniatisf>. U ^<J79 V>V7 S K^/HBSR 
ad&C J:S'h§v ^Z*H2W^-*a D N A^-^iSftil 
Biochenistry, 143787-3794 (1975), Maniatis^, 

#77o--y7': JISk-7-AT/KCold Spring Harb 
or Laboratory. New York. 1982) . 179-1851:, RtMBI 

PRISM ^" 377DNA Sequencer User's Manual, Rev. A. 1 
995^1^, 2 g(p/n 903433, The Perkin-Elraer Corpo 
ration. Foster City. CA) J: O^ZtlXtri 0 , -ft 

6ftiftW;-?-««. pH. vSS. 

^t^^^K^-t-fXHH, ^n^^tfiSfflESt (-en 

«*<«»at»tc «t 0IS3??ftl> 7 7XWttS*r#t\ ^ 
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%h. mux. ^20-300 t&mwmwH xmt& 

77 0^75 H. 

[0117] vaiKftftffitiL fe*-* ? v*f- 
a. wijf. mmm^yyT. u-y-mzxm 

f-*. fWCT/l'rfW sJ-^U— f -0)488 &lA'5l4nm 

IVAitVV— f-1ffiM2tlXti'). Witf. Cyonic 
s.Ltd (Sunnyvale, Calif.) c^T;U2WlS^W£:fX 

[011811V. X*/Mf-<B»fe*fr»tf*-y h 
»*4«>caBfc J: 5 (cRt K-f— fi***fc£ 

* X* 7 1^7" Y h 'J *X 7 x- h tel£-&$#lfc*iZ>ffl! 

wx *yU*Hg£fe*j&> <s> X ? h /WWt^lffBrigf* 
6. dO*y Kcfc^T, x*7lr*-«»£SSi|n|tS 



#U ^* 7 l/*f- K!i 'J n'* ? 1^-7- K(c*§ 

o-C . * y Hi'y%< t i> 4 y 3"* 7 u** H £ 

tfzhhv>ni&mfrL>wt>Mz%ix'hz> a . 

[0 119] 

1 . 5TMR-B-CF eP-a-fife 
[0 120] 
[4t6 6] 




[0121] 5-TMR NHS Rl<4 ' -7 i /*1-iU- 5 - 

K)EflI^t3fi£ -j "C5TMR-B-CF fc£*Lfc. <X^T5TMR-B 
-CF^ I0tziat8§ *lfe»ta«Jiefcfl!->T 5TMR-B-CF-NHS 

Wz\t* x ) 1? 9 YT7 4 ~?—lZfi ;7'<J y? 

t&ZttfX'Ztz, 

A. 5-TMR-B cn£& 

[0122] 

UtS7] 
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(HsChN 




N(CHa) 2 



NH 2 

0 

C0 2 H 



CO^H 




+ 

N(CHj) ? 



[0 123] 4-T5y^^SJ.#BS (3mg. 19>u* 
/W) . 5-TMR NH5(5<ng , &t»'JX-^7$ 
y(20 juL)*)«£ft*1.5 mL{0X-x^yb';l,7W't'T'^ 



^f-y^/UATS H(DMF 

A 



. 200 juu+fcsass-frfc. -e 

fiSr^oo^^y, y ? / wu&tf Bf 1WM0O/3O/1O 

<-(TLC) KiOBtRLfe. ^i§1i4-7$/X*/l^c 

+ 




mi, 5%mc\ (2x1*) -cas^u jffiftC4Mm 

4>T£*i$tf*:. £$ft£DMF(200 juDtCjffjffL. 5TMR 
-B-NHS£ 1^^"^" & OK fj£ff| L Jt . 
B. 5-TMR-B-NHS C0£jifc 

[0 124] 

Ht6 8] 



O O o 



COjH 



[0125] 0«F(125 AtL)+<05TMR-WOi8ffl[. V7 
h (lOmg) 8:1. 5 mUOX y^y KyU?^ (t't'^ 

nL) fC'^«L. 25<MOT^€/l£38&ffi$ (pH 
9. ixW.)?m L. (Na 2 S0, ) . HSifrMi- 



(H3C>,N 



CO^ 




+ 



HO 




ftftCiMI. llfr£DMF<100 juUCSFKL 

fc. ril3-h£pH9 O«0tfll«t«'?**!U 552nm kzh 
lflWmm%.i-&c\kl,zXr)\m&M%bt:. 50.0 
OOcm-iM ->*HRjfc*£<»Bl/C. 5TMR-B-NHSiO?iJg(i4. 
8 MZ'$>->fz> 5TMR NHS*^<7)lR*fi8%f^o/:». 
C. 5-TMR-B-CFgQ^-Rg. 

[0 126] 

UH6 9] 




CO2H 



(4 5) 



0-881 24 



[0127] 5m-B-mSCT>Mffi (250 u I com tp 1 jui 
£1.5 mUDX 7 A <>'^'/^7l : +T'4 , 

i-^-5-/jium->y^^-t^y<omwncF . ioo 

juUODMSO^.Z ju€/l-) &lA>UX^TSy(20 ju 
L) 15%— 35%^T-fe hzh 'J^flO.lMCOl- 

•j x^r y t - ? a r-fe f - h osjldlilf £ J; 0 C8i£ 

ffl^i^&ffl-t&HPLCKJ: O&J&frl&lL*:. HPLC# 



£.1 fcfc^Lfc. £iS£5%?)HCl (lmL) T'^U 4 

Lfc. ®tt£5%«HCl (4xlmL) T'tfcftU JfSSS'lM)- 
«««fftt«§*. 0MF(300 /iL)OfilK$tf£. JRsfri 

D. 5-TMR-B-CF-NHScO^-fiic 
[0 128] 
Ufc7 0] 




[0 129] 5TMR-B-CF 0)®$. (100 M CODMF 4>0.6 
ju*/W) . 1- ( 3 -yVf^ri/rot^) -3- 
X^/l^/l^vM 5 h'WS(DEC. 2mg)Rt>'N-t h'o 
dfxX^vy-f 5 K(4mg) 5:1.5 aL<DX.-/'^y\ i i\s7 i g 




ctO^L^:. K^fi30fif B TClS&U 5%<0HCl T'* 

IS*T1£& $ tffc . Sttftfe**: DMF (20ju L) Cftff L 
fc. 

2. 5R0X-CF 
[0 130 3 
HL7 1 J 




COjH 



[0131] 5R0X NHSiO)f?l(100jwL ODMSO^w*: 

$V(10 jiUfcA&U:. 20%-40%iOr-bh-M)/U 
#0. IMiOTEAAiOSjgai^atlC <fc 0 C83£ffl/r y L.\Zlh HPLC 



^rDMF(200 ul)lZ®W.2Mtz, 
3. Cy5 (D^fS. 
[0132] 
Ut7 2] 



(46) 



10-88124 



NHj 

CO,M 



[0 13 3] CFO)»«(20 WL <OCMS0*0.4 uW) R 
^h l JX^7Sy(2AtL)$: ; E/Cy5 NIIS($ft.3 At* 
IV) \zmS\Ltz. 10%-30%^T-bh-hiJ/^0.1MCO 

nmtmit:. RESWif: 5%mc\ <lmL) $X'%W 
U £j£^££4>tf^J:>)[2|lKU 5 %ct>HC1 (1x1m 

£DMF(100 AilHClgyKS-li:*:. 

4. x^/^-^fe^^^ggQ^ 



rV co,H 

COjH 

m.mZZimt&. 5TMR, 6TMR-CF , 5TMR-gly-CF 
. 5TMR-CF . 5TMR-B-CF , 5TMR-gly-5AMF . 5TMR-5AMF 
&l>'5TMR-lys-5FAM Ofi^»£ lxTBE/StflHR^T'II 

U 488nm TBijBSflfc. 
[0 1 34 J 
Ut7 3) 



(47) 
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JTM* 



v 




0" rofi. 




[0 1 35J :ift^'fe£W**oraji£a7fc^1\ 

T9- CIS* * ilT V ^ & X* >V*-ffi$£M ( 5TMR-CF 
&t/5TMR-B-CF)J±. T7-b7'7-&M*tl&#tMtT 
7*7? 6 ilttttt $ *VC V> * ( 6TMR-C 

F) J: 0 i>fr% 0 8 v v£3fc t tit-rz 1 1?bfr-> tz. itz. 
mifrbtofrblofc. 'Jy^-*«5tR, XC(0)R 

: (ft*. R 2 \i^y^yX'hh) Sr^rT^x*/^- 

OTMR-B-CFKi. 'J y^-7j*5t-CH,NHCO-(5TMR 
-CF) 2 tti<H 2 KHC0CH 2 NHC0- (5TMR-gly-5AMF) *W tS 
fesft k Jtffc L X 9 $ tlt-M £ C t ifh 

*»U4f-te»fe* ( 5TMR-5AMF .&L f 5TMR-gly-5AMF>tea' 
9 ^aifcfclr*" SfKrltC 'J 



[0 13615. x fe£ & ttffl-f & fe*r 

i WSWtHfcfi k . 5TMR-CF mm * it** 0 3 ? 9 \y 
tff- K&^'5TMR-B-CF^ig$il^^ V 3 7 7 V * + Ktf> 

M13(IMg^l ) fcOWtfr-»fc. OUStfllfcfc^ 
T. feSKr^'fT-KWaBetABI PRISM 377 DNA 
Sequencer User's Manual, Rev.B, 1995^1^, 2 $(p 
/n 402114. The Perkin-Eiioer Corporation. Foster Ci 
ty. CA) ft ->T 5TMR-CF S.t<5TMR-B-CF cr>^ 

<r S-M13-217-7 i ■?- ( fiWS# 2 ) *)5'*iB«Cl*& L 

> L , yf * is Z 9 V * * FS£1*<ddA/dNT 
P) SDTaq FSTE?i|ft.^ L , 5TMR-CF tf ft $ 7* 7 
4 "7- &y'5TMR-B-CF ISft 5 tltz r^^-^UfflU 
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vh£H9Kflrf. 09 frhhfrh J: o fc, 5TMR-B-CF 

-caasfifc* »; ? u** hjistmr-cf ?®m$ti 

*'* J: 0 fc. 5TMR-B-CF -CRJt*tl&|- 'J af* 7 
CO 1 37] 6. 4«<Pfe**ttfiH-6fe*r9'f v- 

-%mfcizi:MMm?mi > fcou-fTo*;. hi o 

&5-#/I^v-RllOW^cffl^-f6, TrV>y 

•5> . ^tv vt&g-f 6 e-7iiTMR-8-cFw$ftfcffls 
%%&&%mnztitz* y 9 -awe 

^"f . 

7. 6-CFB-DTMR-2-NHSW-£fig, 
CO 1 38] 
Utl 4 ] 




c o 1 3 9 1 ma&mu-Biztm^titzRmmmzm^'c 

6-CFB-DTMR-2£DTMR-2&lA'6-CFB frkteftLLtl. ft^T 
b-CFS-t)m-2*lC£sfflZtLt2%£%ffilZft. o T6-CFB- 
DTHR-2-NHSCS8I L . fi«^?WH. 

A. DTMR-2-NHSg)-qfiK 
[0 140] 
[£75] 
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DTMR-2 



u, 



ci 



HO"S) 



\ 

/ 



N 

c 

u 
N 




0TMR-2-NHS 



( o 1 4 l ] dmf ^<r>mm-2<nmWi. N-tKD*W 
^•✓W SK&tfi- ( 3-i/V^;ur$yrat*yp) 




0 ^iKWB/UKKOIfffiS (pH9. 4xi nt) rffift 
U ft^'HCl (5%, Ixl nL) Tftf*U 

* (Na 2 so 4 > . M^mmmmx-mm. en sit*:. 

B. 6-CF-B-DTMR-2 
[01421 



HN^O 



CI 



OTMR-2-NHS 



6-CF-8-0TMR-2 



C0 7 H 



COjH 



{0143] x^f-yUX/^JfxHtfoe-CFB <7)8?jfc 
(100 u.1 . llmM) &s/^*/MVk&7$ K4*<7>DTMR-2 
X?xM Sv/UXXr/UOiSiS (100 juL . 22mM) & 
h 'J x-f /L-T 5 X(20 *t L) t Shittz . r 

*m (5%, ioid wafianasjnu. Hfcfc&iMJ-snc 

JOfl-KW:. *feffl»«:*Slffl/jl«««BaKa (25 
0 nM, pH9. 100 juDCjSWt. ftHCl T'PfKlfcgS $ 



3 - h £40%i07-fe h X h U;L-/0. 1MO h 'J Xf/kTV 
tx^AT-fe-f-MfWK (PH7 ) ^t'^t-SCttC 
iOMSLfc. 7/P*Hr-fy(CO^t80.000cin-'-« -• 
KELT. 6-CF-B-DTMR-2 MA4mM OlX£ 
70%) T'5)l>vIi:* ? ^*>-o^, 
C. 6-CF-B-DTMR-NHS 

[0 144] 

[ft77] 
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N 

« 

c 
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HO 



cop 



(0145J ^f/P*;W75 K<f<7>6-CF-B-DTMR-2 
cn>®m2QQul . 4mM) (CN-t b'n* vT.^W $ 
K(10mg)&J/l - (3-^f-^T5/ratVI^) -3 
-xf-rt^Mfs^ 5 HJgKig ( 5us)*mnltz. it 
flO^N-t h'oJr y 4 5 K<10mg) Sr^FUU^, 

»&7)iifr£600:60:16 (0)O^/?dd>;^ : 
* ? / : SK-CSK LXisVt) YMz XmM9n 
Vr-^7-r-';:«fc9f'tf&U:. RJC*%»Ufc«9s * 
HCI (5%, loL) ^aSSuL. £jmZ}&'bftMlz£ r ) 

finite ®te£Mr£m>bftfm*?&mit. 

£ , 7 U 3- V £40%<7)T-t r- D/U/0. lMfiO h V X 
^Ty^-^AT-fe^-h^fg (pH7) +T'#f?1- 
!>C:i;tCj;Oi»I^L^. 7/M"HM yC-?VvC80.000 
cm-'n - l «fc$£<R£LT. 6-CF-B-DTMR-NHS 'ffiBt 
5. 4kM (IR$68% ) "C'£> hZt tfbfr -> . 
[0 14 6] 8. fe*g)gjfe!ftg<Ott« 

^^>-3i<w:*/u^-K»fe*«at«K{iJ»S *Jt«t 

h , i nmmmiz t. tva s ^ « v&m z 5' *a-cr $ y 

^-/HS^-tCj: 9217'7-f V-|Efi](5'-TGTAAAACGACG 
GCCAGTX&Wn ) fc*S£Lfc. 180.000 cir'M 
«3tt4»* (R3£ IT . * 'J 7 H 2r260nra Kfcft 
l>flft3fcSCav^TjEJtU^, X*? h^£488nra ijjgl:: 
i 0 8M6gfH . IX I- 'J X/tfV - I- /'EOT A (T6E) Igflf jfrf 
0.4 a<M iOT^ 7-?lJSt1#A^, 0UA te5-CFB-DRll 
0-2 &l J DR110-2 f>B£->*:X^7 bfrzvit. I211B 
ti5-CF8-DR6G-2& C c DR6G-2<7)fi=5: -> X ^ ? r- /U $ ^ 

(112C (i6-CFB-DTMR-2SyDTMR-2f)St--2^X'S.^ 
h .'U r^rf, Hi 2D(s6-CFB-DR0X-2aO c DR0X-2iOSt- o 




v\A/ 



HN^O 



6-CFB-0TMR-NH5 



&mi79*79-&mtl&W£ Y )i>fr% r ) i &^&yt 

jjcf, X^?b/U£488nn) lltiB&J: 98Mgft. lXh'jX 
/ifs\s— Y /EDTA(TBE) ffifffifrf'CM uKVYTHl— 
HWtCfWS. 113C^§n/ife^{i5-CFB-DR110-2 s 5- 
CFB-DR6G-2, &-CFB-DTW-2, &t/6-CFB-DR0X-2£-£tJ. 
113*^ 5(C. £T^4«<0X*yU*'-iK#fe 

(0 14 719. x j^jgH^BMfifflU 

Ctf)S0ISflU=t5VvC, 5-CF-TMR-2M^$i-l/t:r7^ V 
S-CF-B-TMR^SiSS/tfvir^^-?-, 6-CF-B-DTMR- 

2) t3ov^Tff^^. zvymwtzwx* -feSr^-f 

-?-iEJ<I&££ABI PRISM ™ 377 DNA Sequencer Use 
r's Manual, Rev.B, 1995^ 1 , 2 M(p/n 402114. Th 
e Perkin-Elraer Corporation, Foster City, CA) liZ$£ 
oTft^C. fi*£M3-217"7>f V- (194*93 ) <7) 

?g&(ddA/dffTP).&tA'Taq FSTi2W«jeLfc. 5-CF-TMR-2 
«gi $ tltz 7' y A -?-a^5-CF-B-TMR-2SI« $ tlt> T 7 

fi$fi£fljoro-y h*-0i4(c^, z<nmfrt>fofrh 

XoiiZ, 5-CF-B-TMR-2(j5-CF-TMR-2J: D l>fr%0 ! &^i' 
r'i-^ZTpl . 5-CF-B-TMR-24 , ("fiffl$fl/ , _ <J Vt)-£. 
WS-Khitf&fflm&Tfi* , 6-CF-B-DTMR-2 Wm 
titz 77-f •? mm-lSSt ZtitzTyJ-f-t: f£ ffl 
L t «ai S tlf* * 'J d * 9 v Y h fl h a*«w) 
7*o ••/ h£ 015^1", ^H. 6-CF 
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-B-DTMR-2 (£DTMR-2<£ 0 I rt'&W^^rt^U "C. H£l>£s£gii*ft*:7|-'J 3'* 7 Kli. ~iS 

[ 0 1 4 8 ] 10. 4m?mM£M&k&MZM 9 Mt-WOSWf iF^il^ , »|fi«t 'h IZt, ttz 

7l^f-7-K?)4fe7 , o.y HT'£>£. ^h^ycia-fie [0149] (2) ffifl#9: ltf>tit$8: 

-?li5-CFB-DR110-2 W9t3fclCffiSt-4 . Tr/S^t (DEHflftta : 

09tSe-^(i6-CFB-DR6g-2^7t^fflitl». ?'77 (A) fi§ : 12173? 

wzmtb if-^*i5-cFB-or»-2wat3ietffla-f 4 . (b) a : 

f-5 i^CRTf § t-;m5-CFB-DR0X-2cO3b£W83-f (0 iftOft : -*« 

4 . H16&Ifl7*» <fc 0 fc, f»Rfl(iK$ ftfc * 'J (D) h •>'- : jffl|# 

:f* ? F<r)X«tffr% 9*>K#St 3 flu* (xi) KM : ffi*l#^ : 1 



GCCAAGCTTG 


CATGCCTGCA 


GGTCGACTCT 


AGACGATCCC 


40 


CGGGTACCGA 


GCTCGAATTC 


GTAATCATGG 


TCATAGCTGT 


80 


TTCCTGTGTG 


AAATTGTTAT 


CCGCTCACAA 


TTCCACACAA 


120 


CATACGAGCC 


GGAAGCATAA 


AGTGTAAAGC 


CTGGCGTGCC 


160 


TAATGAGTGA 


GCTAACTCAC 


ATTAATTGCG 


TTGOGCTCAC 


200 


TGCCCGCTTT 


CCAGTCGGGA 


AACCTGTCGT 


GCCAGCTGCA 


240 


TTAATGAATC 


GGCCAACGCG 


CGGGGAGAGG 


CGGTTTGCGT 


280 


ATTGGGCGCC 


AGGGTGGTTT 


TTCTTTTCAC 


CAGTGAGACG 


320 


GGCAACAGCT 


GATTGCCCTT 


CACCGCCTGG 


CCCTGAGAGA 


360 


GTTGCAGCAA 


GCGGTCCACG 


CTGGTTTGCC 


CCAGCAGGCG 


400 


AAAATCCTGT 


TTGATGGTGG 


TTCCGAAATC 


GGCAAAATCC 


440 


CTTATAAATC 


AAAAGAATAG 


CCCGAGATAG 


GGTTGAGTGT 


480 


TGTTCCAGTT 


TGGAACAAGA 


GTCCACTATT 


AAAGAACGTG 


520 


GACTCCAACG 


TCAAAGGGCG 


AAAAACCGTC 


TATCAGGGCG 


560 


ATGGCCCACT 


ACGTGAACCA 


TCACCCAAAT 


CAAGTTTTTT 


600 


GGGGTCGAGG 


TGCCGTAAAG 


CACTAAATCG 


GAACCCTAAA 


640 


GGGAGCCCCC 


GATTTAGAGC 


TTGACGGGGA 


AAGCCGGCGA 


680 


ACGTGGCGAG 


AAAGGAAGGG 


AAGAAAGCGA 


AAGGAGCGGG 


720 


CGCTAGGGCG 


CTGGCAAGTG 


TAGCGGTCAC 


GCTGCGCGTA 


760 


ACCACCACAC 


CCGCCGCGCT 


TAATGCGCCG 


CTACAGGGCG 


800 


CGTACTATGG 


TTGCTTTGAC 


GAGCACGTAT 


AACGTGCTTT 


840 


CCTCGTTGGA 


ATCAGAGCGG 


GAGCTAAACA 


GGAGGCCGAT 


880 


TAAAGGGATT 


TTAGACAGGA 


ACGGTACGCC 


AGAATCTTGA 


920 


GAAGTGTTTT 


TAT.AATCAGT 


GAGGCCACCG 


AGTAAAAGAG 


960 


TCTGTCCATC 


ACGCAAATTA 


ACCGTTGTAG 


CAATACTTCT 


1000 


TTGATTAGTA 


ATAACATCAC 


TTGCCTGAGT 


AGAAGAACTC 


1040 


AAACTATCGG 


CCTTGCTGGT 


AATATCCAGA 


ACAATATTAC 


1080 


CGCCAGCCAT 


TGCAACAGGA 


AAAACGCTCA 


TGGAAATACC 


1120 


TACATTTTGA 


CGCTCAATCG 


TCTGAAATGG 


ATTATTTACA 


1160 


TTGGCAGATT 


CACCAGTCAC 


ACGACCAGTA 


ATAAAAGGGA 


12C0 


CATTCTGGCC 


AACACAG 
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TGTAAAACCA CCGCCAGT 18 
(01 J «ttfc§*ifcN-b Ko*vA?yWSi//U 

(nhs) x^f/P (::ftte&^T'7sy'N=*i'rt/-;t , J:*' 

(021 *»i»0HiW)X*/MF-l5»fe#<?)ibetS[/il 
5$$ £■ f flffi^^/l^HE^fea&tf 77*77 -fe 

[03 ] *%B^x^/l,^-lK^€i^«f fcttfflL»4 
4 . 7 - x7 do n-7 5 yfeS?fk^!BiK0g|o*><0^tc; 

CH4 1 *m<r)x*/\,*-m&mwzmi®& 

[07] SVHC*^7 hyPWfc«*P»rttT*6 4«Ofe 
3? (3-*/Wi/-R110, S-a/M^-RfiG , 5T 
HR-B-CF &t, f 5R0X-CF)c9$£^-?\ 

lias ] 2^**7 bivmiztttiFw&x'bhAm<n& 

% ( 3-^7/^-K^-v-RllO. 5-#JV#*2'-RGG . 5R 
OX-CF &y'Cy5-CF) «0«£iSf. 
[d9] 5TMR-CF WmZtltzryJ V-&tf5TMR-B-CF 

[01 ] 




[010] 3-^/U.t^^-R110, 5-#/M?*y-R6 
G . 5TMR-CF fttf5TMR-B-CF Sr*t?4fe**)lfiSrttffl-f 
■&fe^7'7'f7-iEm^4fera y hTfc*. 

[011] 6-CFB-DR110-2 &tfDR110-2 Oft^o^X^ 

7 h /pmiA;:5-cfb-dr6g-2&c/dR6G-2?)JI& o fcx^7 

[01 21 e-CFB-DTMR^&UDTMR^S^r-?^^^? h 
/PM tf£6-CFB-Dim-2& DR0X-250S3: o X *c ? h ;U 

[013] 5<-HCX^7 M^fcttJWWC** 48*3 
(5-CFB-DR110-2 . 5CFB-DR6G-2 . 6-CFB-DTMR-2. 
S.V6-CFB-DR0X-2) crmt^t. 
[014] 6-CFB-DTMR-2«5tL^7'7^ V-Rt/Um 

[015] 5-CF-TMR-2S^$^c7 , 7-<-7-S.J/5-CF-8 

[016] 5-CFB-0R110-2 . 6-CFB-DR6g-2, 5-CFB-DTMR 
-2. &y^CFB-DR0X-2£#tM8Ofe£^§£fgffl^l> 
fe^7'7-f V-BS^I^604fe7'o :/ YX'hh, 

[017] 5-CFB-DR110-2 . 6-CFB-DR6g-2. 5-CFB-DTMR 
-2. &#5-CFB-Dmx-2 Sr-gftJ 4 lf)fif«i £ f£ffl-f & 
fe#7*7 4 "7-EJi|*J6<04 £7'a y h -C* 5 ♦ 
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[014] 



HTMR.2I 



SCPH-I>TMK-2I 



5Cl r U.I>TMIMI79-f7~ + OTMH-21 ^o- 



[015] 















JUJLdi h KA-it-t Ai 1 Iflfc AH 


* i-4~4l_A-i 


STMit-ur-iPT* < 7+ srMiMi-CP-ii r?^r^- 


STMR-CF ^STMIMI-Cr 
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91403 OX 7'7K7. 

XMJ-h 3301 
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